' 'Approvxir:naté Chi Sqﬁé?e \}alué (05) 68.73 "Nonparam/étricl étati‘s'ti't':s“
Adjusted Level of Significance 0.0231 95% CLT UCL! 43.54
Adjusted Chi Square Value;  64.89 95% Jackknife UCL|  44.52
o o - 95% Standard Bootstrap UCL;  43.07
Anderson-Darling Test Statistic,  0.426 95% Bootstrap-t UCL:  44.13
Anderson-Darling 5% Critical Value| ~ 0.722 95% Hall's Bootstrap UCL!  42.14 |
Kolmogorov-Smirnov Test Statistic 0.197 95% Percentile Bootstrap UCL: 43.13
Kolmogorov-Smirnov 5% Critical Value 0.28 95% BCA Bootstrap UCL:  43.06
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL; 55.91
o 97.5% Chebyshev(Mean, Sd) UCL, 6451 |
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL: 81.4
95% Approximate Gamma UCL{ 46.96
95% Adjusted Gamma UCL: 49.74
Potential UCL to Use 44.52

Use 95% Student's-t UCL
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APPENDIX C
SOIL BACKGROUND CONCENTRATION TOLERANCE LIMIT CALCULATIONS
Tolerance limits were calculated for background metals analytes using the procedure described in
Gibbons, 1994, and used for background Intracoastal Waterway sediments in Appendix B. A

step-by-step discussion of these calculations is provided below.

Step 1 - Calculate the Background Mean and Standard Deviation

These parameters were calculated for each background metal using EPA’s PRO UCL statistical
software package (EPA, 2007). These parameters are summarized in Table C-1. The PRO UCL
output pages are provided in Attachment C-1.

Step 2- Calculate Tolerance Limit

Since the purpose of the tolerance limit is to identify metals concentrations that are higher than
background a one-sided upper tolerance limit was calculated.

As provided in Gibbons, the tolerance limit is calculated from:
TL = mean + K * (std. deviation)

Where K is a factor determined from statistical tables based on the number of samples in the
background data set and the desired confidence and coverage goals. Consistent with Gibbons,
1994, a 95% confidence level with 95% coverage was used. Based on a background data set of
10 samples and these goals, and using Table 4.2 of Gibbons (see Appendix B), K was set at 2.911
for all background data sets, except for barium and zinc. The resultant upper tolerance limits are
listed in Table C-1.

In the case of barium, inspection of the background data set (see Table C-2) indicates one value
(1,130 mg/kg) significantly higher than the other nine values (mean of 244 mg/kg), and likely
indicative of anthropogenic sources. Although EPA, 2002 does provide for consideration of
anthropogenic sources not related to the site of interest when making background comparisons,
for conservative purposes and based on discussions with EPA regarding the background zinc data
(see below), this anomalously high barium concentration was removed from the background data
set prior to calculating the barium tolerance limit. The background barium mean and standard
deviation based on the remaining nine background values are listed in Table C-1. These values
along with a K factor based on nine samples were used to calculate the barium tolerance limit in
Table C-1.

Similarly for zinc, two values in the background data set (Table C-3) are significantly higher than
the other eight values, although none of the zinc values were identified as outliers by a statistical
test (Dixon’s outlier test) using PRO UCL. Notwithstanding these findings and per discussions
with EPA regarding the spatial distribution of the zinc concentrations within the background area,
the two highest zinc concentrations were removed from the background data set prior to
calculating the zinc tolerance limit. The background zinc mean and standard deviation based on
the remaining eight background values are listed in Table C-1. These values along with a K
factor based on eight samples were used to calculate the zinc tolerance limit in Table C-1.



TABLE C-1 - BACKGROUND SAMPLE STATISTICS - SOIL

Number of Background Site-Specific Background Values (mg/kg)
Compound Samples Mean Std. Dey. Upper Tolerance Limit"
senic 9 3.44 1.79 8.66
arium® 8 244 72 462
Chromium 9 15.2 3.0 24.0
Copper 9 12.1 4.0 23.6
ead 9 13.4 1.5 17.9
Lithium 9 21.1 52 36.2
Manganese 9 377 94 650
ercury 9 0.021 0.005 0.035
Molybdenum 9 0.52 0.07 0.74
inc & 7 76.3 64.0 280
Note:

(1) One-side upper tolerance limit for 95% confidence and 95% coverage.
(2) Barium parameters calculated using data set with highest concentration removed.
(3) Zinc parameters calculated using data set with two highest concentrations removed.
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TABLE C-2 - BARIUM CONCENTRATIONS IN BACKGROUND SOIL SAMPLES

Sample Location Concentration (mg/kg)
BSS-1 322 '
BSS-2 361
BSS-3 237
BSS-4 281
BSS-5 150
BSS-6 1130
BSS-7 281
BSS-8 215
BSS-9 177

BSS-10 177
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TABLE C-3 - ZINC CONCENTRATIONS IN BACKGROUND SOIL SAMPLES

Sample Location Concentration (mg/kg)
BSS-1 : 969
BSS-2 81.2
BSS-3 . 77
BSS-4 40.9
BSS-5 36.6
BSS-6 8907
BSS-7 227]
BSS-8 747
BSS-9 37.13
BSS-10 36.87

Note:
Data qualifier: J = estimated value.
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Attachment C-1

Background Soil Data
PRO UCL Output Pages




General UCL Statistics for Full Data Sets

User Selected Options

From File

Full Precision OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Result or 1/2 SDL (antimony)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

sD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
85% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

. Result or 1/2 SDL (arsenic)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star

nu star

J:\1352 - Guifco Ririsk\eco\Tables for Revisited SLERA\background soil table.wst

10 Number of Unique Samples

Log-transformed Statistics

0.125 Minimum of Log Data

2.19 Maximum of Log Data
0,953 Mean of log Data
0.815 SD of log Data
0.878
0.921
0.157

Lognormal Distribution Test
0.775 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
1.462 95% H-UCL
95% Chebyshev (MVUE) UCL
1.424 97.5% Chebyshev (MVUE) UCL
1.464 99% Chebyshev (MVUE) UCL

Data Distribution
0.685 Data do not follow a Discernable Distribution (0.05)
1.39
13.71
6.373 Nonparametric Statistics

0.0267 95% CLT UCL

5527 95% Jackknife UCL
95% Standard Bootstrap UCL
1.346 95% Bootstrap-t UCL
0.752 95% Hall's Bootstrap UCL
0.329 95% Percentile Bootstrap UCL
0.275 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
2.05
2.364

Use 89% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.24 Minimum of Log Data
5.9 Maximum of Log Data

3.438 Mean of log Data
3.625 SD of log Data
1.792
0.521

-0.35

Lognormal Distribution Test
0.946 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
4.477 95% H-UCL
95% Chebyshev (MVUE) UCL
4.303 97.5% Chebyshev (MVUE) UCL
4,466 99% Chebyshev (MVUE) UCL

Data Distribution
1.572 Data appear Normal at 5% Significance Level
2.187
31.44

10

-2.079
0.784
-0.711
1.345

0.726
0.842

6.827
3117

4.0
5765

1.41
1.462
1.381
1.452
1.306
1.394
1.416
2.163
2.687
3.715

3.715

10

-1.427
1.775
0.985
0.947

0.748
0.842

10.79
9.349
11.68
16.27



Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

19.63 Nonparametric Statistics
0.0267 95% CLT UCL
18.03  95% Jackknife UCL
95% Standard Bootstrap UCL
0.699 95% Bootstrap-t UCL
0.735 95% Hall's Bootstrap UCL
0.293 95% Percentile Bootstrap UCL
0.27 95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (barium)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

sD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov §% Critical Value

97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
5.507
5.997

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transfarmed Statistics

150 Minimum of Log Data
1130 Maximum of Log Data
333.1 Mean of log Data

259 8D of log Data
288.1
0.865
2.844

Lognormal Distribution Test
0.59 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
500.1 95% H-UCL
95% Chebyshev (MVUE) UCL
570.5 97.5% Chebyshev (MVUE) UCL
613.7 99% Chebyshev (MVUE} UCL

Data Distribution

4.37
4.477
4.299
4.371
4,292
4,299

427
5.908
6.976
9.075

4.477

5.011

7.03
5.617
0.571

0.83
0.842

504
573.8
684.7
902.2

2.005 Data Follow Appr. Gamma Distribution at 5% Significance Level

166.1
40.11
26.6 Nonparametric Statistics
0.0267 95% CLT UCL
247 95% Jackknife UCL
95% Standard Bootstrap UCL
1.01 95% Bootstrap-t UCL
0.733 95% Hall's Bootstrap UCL
0.268 95% Percentile Bootstrap UCL
0.269 95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL fo Use

Result or 1/2 SDL (benzo(a)anthracens)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
502.3
540.9

Use 95% Approximate Gamma UCL

10 Number of Unique Samples

Log-transformed Statistics
0.00323 Minimum of Log Data
0.082 Maximum of Log Data
0.0116 Mean of log Data
0.00381 SD of log Data
0.0247
2125
316

Lognormal Distribution Test
0.383 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.026 95% H-UCL

482.9
500.1
476.3
877.8
1100
505.4
601.4
730.2
902
1238

502.3

10

-5.735
-2.501
-5.267

0.979

0.478
0.842

0.0226



95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(a)pyrene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(b)fluoranthene)

General Statistics
Numnber of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

95% Chebyshev (MVUE) UCL
0.0328 97.5% Chebyshev (MVUE) UCL
0.0273 99% Chebyshev (MVUE) UCL

Data Distribution

0.583 Data do not follow a Discernable Distribution (0.05) )

0.02
11.66
5.004 Nonparametric Statistics
0.0267 95% CLT UCL
4.271  95% Jackknife UCL
95% Standard Bootstrap UCL
2.903 95% Bootstrap-t UCL
0.758 95% Hall's Bootstrap UCL
0.513 95% Percentile Bootstrap UCL
0.276  95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0271
0.0318

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.00434 Minimum of Log Data

0.076 Maximum of Log Data
0.0122 Mean of log Data

0.005 SD of log Data
0.0224

1.833

3.157

Lognormal Distribution Test
0.391 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0252 95% H-UCL
95% Chebyshev (MVUE) UCL
0.0314 97.5% Chebyshev (MVUE) UCL
0.0264 99% Chebyshev (MVUE) UCL

Data Distribution

0.739 Data do not follow a Discemable Distribution (0.05)

0.0165
14.78
7.109 Nonparametric Statistics
0.0267 95% CLT UCL
6.207 95% Jackknife UCL
95% Standard Bootstrap UCL
2.773  95% Bootstrap-t UCL
0.75 95% Hall's Bootstrap UCL
0.505 95% Percentile Bootstrap UCL
0.274 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0254
0.0291

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics

0.00349 Minimum of Log Data

0.057 Maximum of Log Data
0.00941 Mean of log Data
0.00411 SD of log Data

0.0167
1.777
3.167

0.0189
0.0236
0.033

0.0245

0.026
0.0238

0.543

0.258
0.0272
0.0351
0.0457
0.0805
0.08%4

0.0457

-5.44
-2.577
-5.008

0.863

0.495
0.842

0.0219
0.0207
0.0257
0.0354

0.0239
0.0252
0.0233

0.307

0.171
0.0263
0.0334
0.0431
0.0565
0.0828

0.0431

-5.658
-2.865
-5.234

0.84



Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smimov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(g,h,i)perylene)

General Statistics
Number of Valid Samples

Raw Statistics

Minimum

Maximum

Mean

Median

SD 3
Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adijusted Leve! of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kalmogorov-Smirnov 5% Critical Value

Data not Gamma Disgrlbuted at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (benzo(k)fluoranthene)

General Statistics
Number of Valid Samples

Raw Statistics

Lognormal Distribution Test
0.393 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0191 95% H-UCL
95% Chebyshev (MVUE) UCL
0.0238 97.5% Chebyshev (MVUE) UCL
0.02 99% Chebyshev (MVUE) UCL

Data Distribution

0.777 Data do not follow a Discernable Distribution (0.05)

0.0121
16.53
7.632 Nonparametric Statistics
0.0267 95% CLT UCL
6.692 95% Jackknife UCL
95% Standard Bootstrap UCL
2.757 95% Bootstrap-t UCL
0.748  95% Hall's Bootstrap UCL
0.496 95% Percentile Bootstrap UCL
0.274 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
98% Chebyshev(Mean, Sd) UCL
0.0192
0.0218

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.015 Minimum of Log Data
0,083 Maximum of Log Data
0.0241 Mean of log Data
0.0173 SD of log Data
0.0208
0.866
3.104

Lognormal Distribution Test
0.458 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0361 95% H-UCL
95% Chebyshev (MVUE) UCL
0.0418 97.5% Chebyshev (MVUE) UCL
0.0372 99% Chebyshev (MVUE) UCL

Data Distribution

2.254 Data do not follow a Discernable Distribution (0.05)

0.0107
45.09
30.68 Nonparametric Statistics
0.0267 95% CLT UCL
28.63 95% Jackknife UCL
95% Standard Bootstrap UCL
2124 95% Bootstrap-t UCL
0.732 95% Hall's Bootstrap UCL
0.417 95% Percentile Bootstrap UCL
0.268 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0353°
0.0379

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics

0.497
0.842

0.0166

0.016
0.0198
0.0272

0.0181
0.0191
0.0179
0.231
0.116
0.02
0.0252
0.0325
0.0424
0.062

0.0325

-4.2
-2.489
-3.896

0.508

0.581
0.842

0.0337
0.0391
0.0461
0.0598

0.0349
0.0361

0.034

0.111
0.0864
0.0365

0.038
0.0527
0.0852
0.0885

0.0527



Minimum

Maximum

Mean

Median

sD .
Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (cadmium}

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Vaiue

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

0.00493 Minimum of Log Data
0.106 Maximum of Log Data
0.0158 Mean of log Data
0.00575 SD of log Data
0.0317
2
3.16

Lognormal Distribution Test
0.386 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0342 95% H-UCL
95% Chebyshev (MVUE) UCL
0.043 97.5% Chebyshev (MVUE) UCL
0.0359 99% Chebyshev (MVUE) UCL

Data Distribution

0.644 Data do not follow a Discernable Distribution (0.05)

0.0246
12.88
5.815 Nonparametric Statistics
0.0267 95% CLT UCL
5.014 95% Jackknife UCL
95% Standard Bootstrap UCL
2.864 95% Bootstrap-t UCL
0.754 95% Hall's Bootstrap UCL
0.505 95% Percentile Bootstrap UCL
0.275 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0351
0.0407

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
0.0075 Minimum of Log Data
0.11 Maximum of Log Data

0.0311 Mean of log Data
0.0095 SD of log Data
0.0388

1.283

1.571

Lognormal Distribution Test
0.641 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0541 95% H-UCL
95% Chebyshev (MVUE) UCL
0.0585 97.5% Chebyshev (MVUE) UCL
0.0552 99% Chebyshev (MVUE) UCL

Data Distribution

0.725 Data do not follow a Discernable Distribution (0.05)

0.0428
14.5
6.912 Nonparametric Statistics
0.0267 95% CLT UCL
6.025 95% Jackknife UCL
95% Standard Bootstrap UCL
1.584 95% Bootstrap-t UCL
0.756 95% Hall's Bootstrap UCL
0.411  95% Percentile Bootstrap UCL
0.274 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0651
0.0747

Use 99% Chebyshev (Mean, Sd) UCL

-5.313
-2.244
-4.861

0.927

0.483
0.842

0.0296
0.0263
0.0328
0.0455

0.0323
0.0342
0.0311
0.608
0.269
0.0358
0.046
0.0595
0.0784
0.116

0.0585

-4.893
-2.207
-4.091

1.081

0713
0.842

0.0974
0.071
0.0898
0.127

0.0518
0.0541

. 0.0507

0.105
0.0699
0.0515
0.0581

0.088

0.1

0.156

0.156



Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (carbazole)

- General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
85% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (blas corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (chromium)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

10 Number of Unique Samples

Log-transformed Statistics

0.00376 Minimum of Log Data

0.011 Maximum of Log Data
0.00512 Mean of log Data
0.00443 SD of log Data
0.00214

0.418

2,781

Lognormal Distribution Test
0.808 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.00636 95% H-UCL
95% Chebyshev (MVUE) UCL
0.00687 97.5% Chebyshev (MVUE) UCL
0.00646 99% Chebyshev (MVUE) UCL

Data Distribution

6.758 Data do not follow a Discernable Distribution (0.05)

7.57E-04
135.2
109.3 Nonparametric Statistics
0.0267 95% CLT UCL
105.3 95% Jackknife UCL
95% Standard Bootstrap UCL
1.249 95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL
0.286 95% Percantile Bootstrap UCL
0.267 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.00633
0.00657

Use 95% Student's-t UCL
or 95% Modified-t UCL

10 Number of Unique Samples

Log-transformed Statistics

10.7 Minimum of Log Data
20.1 Maximum of Log Data
15.2 Mean of log Data

14.15 8D of log Data
3.02

0.198
0.27

Lognormal Distribution Test
0.936 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Valus

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
16.95 95% H-UCL
95% Chebyshev (MVUE) UCL
16.86 97.5% Chebyshev (MVUE) UCL
16.96 99% Chebyshev (MVUE) UCL

Data Distribution
19.81 Data appear Normal at 5% Significance Level
0.767
396.2
351.1 Nonparametric Statistics
0.0267 95% CLT UCL
343.7 95% Jackknife UCL
95% Standard Bootstrap UCL
0.388 95% Bootstrap-t UCL

-5.583
-4.51
-5.328
0.312

0.731
0.842

0.00827
0.00727
0.00822

0.0101

0.00623
0.00636

0.0062
0.00912

0.0106
0.00636
0.00679
0.00807
0.00934

0.0119

0.00636
0.00646

2.37
3.001
2.703
0.198

0.945
0.842

17.26
19.39
21.21
2477

16.77
16.95

16.7
17.01



Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (chrysene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smimov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
85% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Resuit or 1/2 SDL {copper)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Norma! Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

0.725 95% Hall's Bootstrap UCL
0.205 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
17.15
17.52

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
0.006 Minimum of Log Data
0.083 Maximum of Log Data
0.0145 Mean of log Data
0.00675 SD of log Data
0.0241
1.668
3.156

Lognormal Distribution Test
0.395 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormat Distribution
0.0284 95% H-UCL
95% Chebyshev (MVUE) UCL
0.0351 97.5% Chebyshev (MVUE) UCL
0.0297 99% Chebyshev (MVUE) UCL

Data Distribution

0.856 Data do not follow a Discernable Distribution {0.05)

0.0169
17.12
8.758 Nonparametric Statistics
0.0267 95% CLT UCL
7.74 95% Jackknife UCL
95% Standard Bootstrap UCL
2.737 95% Bootstrap-t UCL
0.746  95% Hall's Bootstrap UCL
0.496 95% Percentile Bootstrap UCL
0.273 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0282
0.032

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
7.68 Minimum of Log Data
19.3 Maximum of Log Data
12.12 Mean of log Data
10.8 SD of log Data
3.955
0.326
0.802

Lognormal Distribution Test
0.911 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
14.41 95% H-UCL
95% Chebyshev (MVUE) UCL
14.51 97.5% Chebyshev (MVUE) UCL
14.46 99% Chebyshev (MVUE) UCL

Data Distribution

16.76
16.71
16.74
19.36
21,16

247

16.95

-5.116
-2.489
-4.742

0.8

0.493
0.842

0.0247
0.0247
0.0305
0.0417

0.027
0.0284
0.02864

0.307

0.154
0.0296
0.0372
0.0477

0.062
0.0803

0.0477

10

2.038

2,96
2.449
0.313

0.948
0.842

14.96
17.35
19.63

241



k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level! of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data appsar Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (fluoranthene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL :
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (indeno(1,2,3-cd)pyrene)

General Statistics
Number of Vaiid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

7.922 Data appear Normal at 5% Significance Level
1.5629
1568.4
130.3 Nonparametric Statistics
0.0267 95% CLT UCL
125.9 95% Jackknife UCL
95% Standard Bootstrap UCL
0.317  95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL
0.175 95% Percentile Bootstrap UCL
0.267 95% BCA Bootstrap UCL
95% Chebyshev{Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
14.73
16.25

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics
0.00486 Minimum of Log Data
0.166 Maximum of Log Data
0.0208 Mean of log Data
0.00575 SD of log Data
0.0475
2.286
3.161

Lognormal Distribution Test
0.38 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
0.0483 95% H-UCL
95% Chebyshev (MVUE) UCL
0.0615 97.5% Chebyshev (MVUE) UCL
0.0508 99% Chebyshev (MVUE) UCL

Data Distribution
0.513 Data do not follow a Discernable Distribution (0.05)
0.0405
10.26
4.106 Nonparametric Statistics
0.0267 95% CLT UCL
3.456 95% Jackknife UCL
95% Standard Bootstrap UCL
2.929 95% Bootstrap-t UCL
0.766 95% Hall's Bootstrap UCL
0.515 95% Percentile Bootstrap UCL
0.278 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0519
0.0617

Use 99% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics

0.0125 Minimum of Log Data

0.417 Maximum of Log Data
0.0551 Mean of log Data
0.0148 SD of log Data

0.127

2.308

3.161

Lognormal Distribution Test
0.379 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

14.17
14.41
14.08
15.03
14.63
14.04
14.54
17.57
19.93
24.56

14.41

-5.328
-1.858
-4.834

1.063

0.477
0.842

0.0428
0.0324
0.0409
0.0575

0.0455
0.0483
0.0443
1.471
0.527
0.0508
0.0859
0.0863
0.115
0.17

-4.382
-0.875
-3.88
1.063

0.47
0.842



Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Leve! of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use
Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (lead)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Dariing Test Statistic

Anderson-Darling 5% Critical Value

Kolmogorov-Smirmov Test Statistic

Kolmogorov-Smimov 5% Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (lithium)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum
Maximum
Mean

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

0.129 95% H-UCL 0.114
95% Chebyshev (MVUE) UCL 0.0853
0.164 97.5% Chebyshev (MVUE) UCL 0.108
0.136 99% Chebyshev (MVUE) UCL 0.152
Data Distribution
0.505 Data do not follow a Discernable Distribution (0.05)
0.109
10.09
4 Nonparametric Statistics
0.0267 95% CLT UCL 0.121
3.36 95% Jackknife UCL 0.129
95% Standard Bootstrap UCL 0.119
2.966 95% Bootstrap-t UCL 3.62
0.767 95% Hall's Bootstrap UCL 1.642
0.523 95% Percentile Bootstrap UCL 0.135
0.278 95% BCA Bootstrap UCL 0.176
95% Chebyshev(Mean, Sd) UCL 0.23
97.5% Chebyshev(Mean, Sd) UCL 0.306
99% Chebyshev(Mean, Sd) UCL 0.455
0.139
0.166
Use 99% Chebyshev (Mean, Sd) UCL 0.455
10 Number of Unique Samples 9
Log-transformed Statistics
11 Minimum of Log Data 2.398
15.2 Maximum of Log Data 2721
13.43 Mean of log Data 2.591
13.35 SD of log Data 0.118
1.547
0.115
-0.326
Lognormal Distribution Test
0.913 Shapiro Wilk Test Statistic 0.909
0.842 Shapiro Wilk Critical Value 0.842
Data appear Lognormal at 5% Significance Level
Assuming Lognormal Distribution
14.33  95% H-UCL 14.43
95% Chebyshev (MVUE) UCL 15.62
14,18 97.5% Chebyshev (MVUE) UCL 16.56
14.32  99% Chebyshev (MVUE) UCL 18.42
Data Distribution
57 Data appear Normal at 5% Significance Level
0.236
1140
1063 Nonparametric Statistics
0.0267 95% CLT UCL 14.23
1050 95% Jackknife UCL 14.33
95% Standard Bootstrap UCL 14.18
0.379 95% Bootstrap-t UCL 14.21
0.724 95% Hall's Bootstrap UCL 14.11
0.169 95% Percentile Bootstrap UCL 14.17
0.266 95% BCA Bootstrap UCL 14.15
95% Chebyshev(Mean, Sd) UCL 15.56
97.5% Chebyshev(Mean, Sd) UCL 16.49
99% Chebyshev(Mean, Sd) UCL 18.3
14.41
14.59
Use 95% Student's-t UCL 14.33
10 Number of Unique Samples 10
Log-transformed Statistics
14.4 Minimum of Log Data 2,667
32.5 Maximum of Log Data 3.481
21.14 Mean of log Data 3.027



Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness}
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value

Kolmogorov-Smirnov Test Statistic

Kolmogorov-Smirmov 5% Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (manganese)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Cosfficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smimov §% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

19.9 8D of log Data
5.166
0.244
1.214

Lognormal Distribution Test
0.912 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
2413 95% H-UCL
95% Chebyshev (MVUE) UCL
24.5 97.5% Chebyshev (MVUE) UCL
24.24 99% Chebyshev (MVUE) UCL

Data Distribution
14.43 Data appear Normal at 5% Significance Level
1.465
288.6
250.3 Nonparametric Statistics
0.0267 95% CLT UCL
2441 95% Jackknife UCL
95% Standard Bootstrap UCL
0.311 95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL
0.2 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
24.38
25

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics

284 Minimum of Log Data

551 Maximum of Log Data
377.4 Mean of log Data

333 SD of log Data
93.76
0.248

1.28

Lognormal Distribution Test
0.796 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
431.8 95% H-UCL
95% Chebyshev (MVUE) UCL
439 97.5% Chebyshev (MVUE) UCL
433.8 99% Chebyshev (MVUE) UCL

Data Distribution
14.38 Data appear Lognormal at 5% Significance Level
26.25
287.6
249.3 Nonparametric Statistics
0.0267 95% CLT UCL
2431 95% Jackknife UCL
95% Standard Bootstrap UCL
0.85 95% Bootstrap-t UCL
0.725 95% Hall's Bootstrap UCL
0.284 95% Percentile Bootstrap UCL
0.266 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
435.3
446.4

Use 95% Student's-t UCL
or 95% Modified-t UCL
or 95% H-UCL

0.228

0.965
0.842

245
27.82
30.72
36.42

23.83
2413
23.71
28.29
40.64
23.88

244
28.26
31.34
37.39

24.13

5.649
6.312
5.809
0.227

0.843
0.842

436.5
495.4
546.6
647.4

426.2
431.8
4227
4942
681.2
425.6
436.6
506.6
562.6
672.4

431.8
433.8
436.5



Result or 1/2 SDL (mercury)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smimov 5% Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (molybdenum)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

K star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Dariing Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

10

0.015
0.03
0.0213
0.0185
0.00479
0.225
0.734

0.908
0.842

0.0241

0.0242
0.0241

16.3
0.00131
326.1
285.2
0.0267
278.6

0.458
0.725

0.2
0.266

0.0243
0.0249

10

0.42
0.8
0.522
0.505
0.0739
0.142
0.94

0.947
0.842

0.565

0.568
0.566

40.85
0.0128
817
751.7
0.0267
740.8

0.217
0.724
0.153
0.266

Number-of Unique Samples

Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data
Mean of log Data

8D of log Data

Lognormal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

95% H-UCL
95% Chebyshev (MVUE) UCL
97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL

Data Distribution
Data appear Normal at 5% Significance Level

Nonparametric Statistics
95% CLT UCL
95% Jackknife UCL
95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev{Mean, Sd) UCL

Use 95% Student's-t UCL

Number of Unique Samples

Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data
Mean of log Data

SD of log Data

Lognormal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

95% H-UCL

95% Chebyshev (MVUE) UCL
97.5% Chebyshev (MVUE) UCL

99% Chebyshev (MVUE) UCL

Data Distribution
Data appear Normal at 5% Significance Level

Nonparametric Statistics
95% CLT UCL
95% Jackknife UCL
95% Standard Bootstrap UCL
95% Bootstrap-t UCL
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

4.2
-3.507
-3.871

0.217

0.937
0.842

0.0245
0.0277
0.0305
0.0359

0.0238
0.0241
0.0236
0.0246

0.024
0.0238
0.0239
0.0279
0.0308
0.0364

0.0241

10

-0.868
-0.386
-0.659

0.137

0.974
0.842

0.568
0.621
0.663
0.747

0.56
0.565
0.56
0.579
0.59
0.558
0.561



Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (phenanthrene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogarov-Smirnov Test Statistic
Kolmogorov-Smimov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Recommended UCL exceeds the maximum observation

Result or 1/2 SDL (pyrene)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test
k star (bias corrected)
Theta Star

95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.567
0.576

Use 95% Student's-t UCL

10 Number of Unique Samples

Log-transformed Statistics

0.00286 Minimum of Log Data

0.137 Maximum of Log Data

0.0167 Mean of log Data
0.00336 SD of log Data
0.0423

2.525
3.162

Lognormal Distribution Test
0.375 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution

0.0412 85% H-UCL

95% Chebyshev (MVUE) UCL
0.053 97.5% Chebyshev (MVUE) UCL

0.0435 99% Chebyshev (MVUE) UCL

Data Distribution

0.425 Data do not follow a Discernable Distribution (0.05)
0.0394

8.497
3.026 Nonparametric Statistics

0.0267 95% CLT UCL

2,487 95% Jackknife UCL
95% Standard Bootstrap UCL
3.041 95% Bootstrap-t UCL
0.776  95% Hall's Bootstrap UCL
0.53 95% Percentile Bootstrap UCL
0.281 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.047

0.0572

Use 99% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics

0.0085 Minimum of Log Data

0,127 Maximum of Log Data

0.0218 Mean of log Data

0.01 SD of log Data
0.037
1.696
3.156

Lognormal Distribution Test
0.396 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Leve!

Assuming Lognormal Distribution

0.0432 95% H-UCL

95% Chebyshev (MVUE) UCL

0.0535 97.5% Chebyshev (MVUE) UCL
0.0452 99% Chebyshev (MVUE) UCL

Data Distribution

0.834 Data do not follow a Discernable Distribution (0.05)
0.0262

0.624
0.668
0.755

0.565

10

-5.858
-1.988
-5.327

1.178

0.459
0.842

0.0383
0.0239
0.0304
0.0432

0.0387
0.0412
0.0378
1.724
0.748
0.0434
0.0568
0.075
0.1
0.15

0.156

-4.768
-2.064
-4.347

0.811

0.501
0.842

0.0376
0.0373
0.046
0.063



nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smimov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Result or 1/2 SDL (zinc)

General Statistics
Number of Valid Samples

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapiro Wilk Test Statistic

Shapirc Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
85% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL
95% Modified-t UCL

Gamma Distribution Test

k star (bias corrected)

Theta Star

nu star

Approximate Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic
Anderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Recommended UCL exceeds the maximum observation

16.67
8.437 Nonparametric Statistics
0.0267 95% CLT UCL
7.441  95% Jackknife UCL
95% Standard Bootstrap UCL
2.722 95% Bootstrap-t UCL
0.747 95% Hall's Bootstrap UCL
0.493  95% Percentile Bootstrap UCL
0.273  95% BCA Bootstrap UCL
95% Chebyshev(Mean, $d) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
0.0431
0.0488

Use 95% Chebyshev (Mean, Sd) UCL

10 Number of Unique Samples

Log-transformed Statistics
36.6 Minimum of Log Data
969 Maximum of Log Data
247 Mean of log Data
75.5 SD of log Data
364.6
1.476
1.694

Lognormal Distribution Test
0.62 Shapiro Wilk Test Statistic
0.842 Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
458.3 95% H-UCL
95% Chebyshev (MVUE) UCL
502.6 97.5% Chebyshev (MVUE) UCL
468.6 99% Chebyshev (MVUE) UCL

Data Distribution

0.567 Data do not follow a Discernable Distribution (0.05)

435.3
11.35
4.8 Nonparametric Statistics
0.0267 95% CLT UCL
4,085 95% Jackknife UCL
95% Standard Bootstrap UCL
1.247 95% Bootstrap-t UCL
0.76  95% Hall's Bootstrap UCL
0.346  95% Percentile Bootstrap UCL
0.277 95% BCA Bootstrap UCL
95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL
583.8
685.9

Use 99% Chebyshev (Mean, Sd) UCL

0.041
0.0432
0.0404

0.464

0.239
0.0452
0.0564
0.0728
0.0948

0.138

0.0728

10

3.6
6.876
4.667
1.272

0.795
0.842

1141
602.7
7721

1105

436.6
458.3
426.1
1346
1691
430.3
496.4
749.5
967
1394

1394



APPENDIX D

SOIL BORING LOGS



PASTOR, BEHLING & WHEELER, LL.C
Consulting Engineers and Scientists

Log of Boring: ND2MWO01

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Depth
(ft)

Well
Construction
Diagram

Recovery
(ft/ft)

Completion Date: |07/21/06 Borehole Diameter (in.): |8.25
Drilling Company: [Best Drilling Services, Inc. |Total Depth (ft): 17
Field Supervisor: |Tim Jennings, P.G. Northing: 13554817.58
Drilling Method:  |Hollow Stem Auger Easting: 3154371.56
Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL): |1.9
TOC Elev. (ft MSL) 5.09
USCS Lithologic
Description

20

25

30

16.8
19

21.9
26.5

| 42.4

345

(0.0 to 4.0) Silty sandy CLAY, brown to reddish-brown and gray,
moist at 0.0 to 1.7, locally wet below 1.7, locally fractured.

5/56

5/6

(4.0 to 11.8) Silty CLAY, reddish-brown to gray, moist to locally wet,
medium to high plasticity, firm, locally fractured, wet along fractures.

(11.8 to 12.4) Sandy silty CLAY, reddish-brown, moist to wet, ~20%
sand as thin interbeds and lenses, medium plasticity silty clay, firm.

N \(12.4 to 13.4) Sandy CLAY with oyster shells, ~50%
w3 \soft.

high plasticity/

2/2

(13.4 to 15.0) Sandy silty CLAY, gray, wet, ~50% very fine-grained/
to fine-grained sand, ~ 50% high plasticity fines, soft.

(15.0 to 17.0) Sandy CLAY, gray with dark brown staining along
fractures, moist, ~10% to 20% fine-grained sand, 80% to 90%
medium to low plasticity clay, very stiff, fractured with brown staining
along fractures, chemical odor, borehole allowed to slough in to
15.5 for well construction.

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 5.0) Casing, 2" sch. 40 PVC

(5.0 to 15.0) Screen, 2" sch. 40 PVC, 0.01 slot
(15.0 to 15.5) End Cap

Annular Materials

(0.0 to 2.0) Portland Cement with ~ 5% bentonite gel
(2.0 to 4.0) Bentonite chips, 3/8"

(4.0 to 15.5) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC

Consulting Engineers and Scientists

Log of Boring: ND3MWO02

Gulfco Marine Maintenance

Completion Date: {07/17/06

Borehole Diameter (in.). |8.25

Superfund Site Qrilling ComPany: Bgst Drilli.ng Services, Inc. |Total Pepjh (ft): 22
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554692.51
Drilling Method:  |Hollow Stem Auger Easting: 3154679.33
PBW Project No. 1352 Sampling Method:| 5 ft continuous core Ground Elev. (ft. MSL): |3.7
TOC Elev. (ft MSL) 6.41
=~
Well > o~ . .
Depth |eonstruction| 2 £ | 3€ | uscs Lithologic
(ft) Diagram = &| 8% Description
~ |l x
0 R R U.9/0.5 (0.0 to 0.5) Sandy CLAY, brown, moist, ~ 30% to 40% fine-grained

;
o B 164 |1.5/15
;

5/5

5/6

sand, ~ 60% to 70% medium plasticity clay, fim.
(0.5 to 2.0) Sandy CLAY as above, trace black mottling at 2.2,
decrease in sand content below 2.0. /

(2.0 to 7.5) Sandy CLAY as above with local fractures, wet.

(7.5 to 11.5) Sandy CLAY, brown, wet, ~ 20% to 50% fine-grained
sand, ~ 50% to 80% high plasticity clay.

5/5

|| very soft.

(11.5 to 14.6) Clayey silty SAND, brown, wet, ~ 30% to 50%
medium plasticity fines, ~ 50% to 70% very fine to fine-grained sand,

5/5

1.5/1.5

(14.6 to 21.1) Poorly graded SAND, brown, wet, visible NAPL at 21.0
to 21.1 on top of clay, very fine to fine-grained sand, silt locally, soft,
running sand.

~ 90% high plasticity clay, firm, borehole drilled to 22.0 for well

(21.1 to 21.5) Sandy CLAY, brown, moist, ~ 10% fine-grained sand,
construction. /

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials Annular Materials
(0.0 to 11.5) Casing, 2" sch. 40 PVC
(11.5 to 21.5) Screen, 2" sch. 40 PVC, 0.01 slot  (5-0 10 8.0) Bentonite chips, 3/8"
(21.5 t0 22.0) End Cap

(0.0 to 5.0) Portland Cement with ~ 5% bentonite gel

(8.0 to 22.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C
Consulting Engineers and Scientists

Log of Boring: ND4MWO03

Gulfco Marine Maintenance Completion Date; [07/17/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 20
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554562.67
Drilling Method:  |Hollow Stem Auger Easting: 3154758.06
PBW Project No. 1352 Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL): 3.2
TOC Elev. (it MSL) 6.2
Depth | Wl 1% ge Lithologi
® Construction| 2 € | 8§ uscs b lthologic
Diagram g & = escription
05105 (0.0to 0.2) Silty SAND, light brown, moist, very fine-grained sand, /
1.5/1.5 soft. /
(0.2 to 0.6) Sandy CLAY, dark brown, moist, ~ 20% very
finegrained sand, ~ 80% medium plasticity clay, slightly firm. /
5/5 (0.6 to 2.0) Sandy CLAY, dark brown, becomes black below 1.5.
(2.0 to 4.2) Sandy CLAY, locally black and dark reddish-brown,
becomes highly plastic below ~ 3.0. /
(4.2 to 8.2) Sandy CLAY as above, reddish-brown, moist, wet below
5/5 5.9, with thin sand interbeds locally.

(8.2 to 10.4) Sandy CLAY, brown, wet, ~ 40 very fine-grained sand,
~ 60% highly plastic clay, soft.

5/5

(10.4 to

15.6) Poorly graded SAND with clayey sand, brown, wet,

~80% fine-grained sand, ~ 20% high plasticity clay, very soft.

NN (1566 to

17.0) Poorly graded SAND and sandy CLAY, brown, wet,

3 ~50% very fine-grained sand, ~ 50% high plasticity clay, very soft.

5/5

(17.0 to

20.0) Sandy CLAY, brown to grayish brown, wet, <5%

fine-grained sand, ~95% high plasticity CLAY, soft, borehole allowed
to slough to 18.0 for well construction.

25 —

30 —

Annular Materials

Well Materials
IE BW (0.0 to 7.5) Casing, 2" sch. 40 PVC (0.0 to 3.0) Portland Cement with ~ 5% bentonite gel

Pastor, Behling & Wheeler, LLC

2201 Double Creek Dr., Suite 4004 | (17.51018.0) End Cap

Round Rock, TX 78664

(7.5t0 17.5) Screen, 2" sch. 40 PVC, 0.01 slot (3.0t0 5.0) Bentonite chips, 3/8"

(5.0 to 18.0) Sand, 20/40 silica

Tel (512) 671-3434 Fax (512) 671-3446 | Thig boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC 1 .
Consulting Engineers and Scientists Log Of Borl ng . N E 1 MWO4
Gulfco Marine Maintenance Completion Date: |07/21/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 17
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13555097.66
Drilling Method:  |Hollow Stem Auger Easting: 3154385.63
PBW Project No. 1352 Sampling Method:|5 ft continuous core Ground Elev. (ft. MSL). |2.1
TOC Elev. (ft MSL) 4.9
=~
Well > o~ . .
Depth [ onstruction] 2 £ | 3 €| uscs Lithologic
(ft) Diagram |= 5| §& Description
| x
19
(0.0 to 5.0) Sandy CLAY, dark gray to reddish-brown, moist, ~ 10%
~] 282 | 5/5 to 20% fine-grained sand, ~ 80% to 90% medium to low plasticity
clay, very stiff,
.| 20.9
(5.0 to 8.2) Sandy silty CLAY, gray to brown, wet, ~ 20% to 40%
1 fine-grained sand and silt, 60% - 80% medium to high plasticity clay,
5/5 soft.
11 s .| (8.2-10.0) Silty clayey SAND, brown to gray, wet, ~50% high
’ SM’SC plasticity silt and clay, ~ 50% very fine-grained to fine-grained sand,
S firm.
1.1
(10.0 to 15.0) Silty sandy CLAY, reddish-brown to gray, wet, ~20%
07 4.5/5 to 40% silt and very fine-grained sand, ~ 60% to 80% high plasticity
clay, very soft, oyster shells at 11.8 to 12.2.
(15.0 to 16.5) Sandy CLAY with carbonate nodules, gray, wet,
2/2 ~ 30% fine-grained sand, ~ 20% carbonate nodules, ~ 50% medium
plasticity clay, very fractured. /
| (16.5 to 17.0) Sandy CLAY, brown, moist, ~ 10% fine-sand, ~ 90"/%
B low to medium plasticity clay, very stiff, first confining clay.
20 —
25 —
30 —
Well Materials Annular Materials
PBW (0.0 to 6.5) Casing, 2" sch. 40 PVC (0.0 to 3.0) Portland Cement with ~ 5% bentonite gel

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446

(6.5 to 16.5) Screen, 2" sch. 40 PVC, 0.01 slot (3.0t0 5.0) Bentonite chips, 3/8"
(16.5to 17.0) End Cap

(5.0 to 17.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: NE3MWO05

Gulfco Marine Maintenance

Superfund Site
Freeport, TX

PBW Project No. 1352

Depth
(ft)

Well
Construction
Diagram

a
a

(PPpm-v)

Recovery
(ft/ft)

Completion Date: [07/21/06 Borehole Diameter (in.): |8.25
Drilling Company: [Best Drilling Services, Inc. |Total Depth (ft): 22
Field Supervisor: |Tim Jennings, P.G. Northing: 13554868.05
Drilling Method:  [Hollow Stem Auger Easting: 3154789.25
Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL): [3.3
TOC Elev. (ft MSL) 6.53
uscs Lithologic
Description

20

25

30

4/5

(0.0 to 0.6) SAND and CLAY, brown, moist, ~ 50% medium plasticity
clay, 50% medium-grained sand.

~

(0.6 to 2.3) Sandy CLAY, brown, wet, ~ 30% fine to coarse-grained
sand, ~ 70% medium plasticity clays, very soft.

1/5

(2.3 to 3.7) Silty sandy CLAY, gray to black, moist, ~ 10% to 20% sil

AN

- and fine-grained sand, ~ 80% to 90% medium plasticity clay, firm.

S0l (8.7 10 10.0) Silty SAND, brown, wet, ~ 30% to 40% fines, ~ 60% to
- apn -t 70% very fine to fine-grained sand, soft, black sludge-like material
. SM. - . X - :
. .. .+] from groundwater in reducing environment, debris blocking core
barrel causing poor recovery, large anchor rope around augers

‘| when pulled-likely reason for poor recovery.

3/5

- (10.0 to 15.0) Silty clayey SAND, brown, wet, ~ 40% to 50%
medium to high plasticity fines, ~ 50% to 60% very fine to
;| fine-grained sand.

3/5

272

Y (15.0 to 16.5) Silty clayey SAND as above with thin interbedded
N CLAY locally, due to poor recovery very little clay observed, first
« = %\ "confining" clay interpreted at ~ 15.5 to 16.5 with the "lower sand"
+ ’|\below ~ 16.5.

.. (16.5 to 20.0) Poory graded SAND with CLAY, brown, wet, very fine
* . ] to fine-grained sand, very "soupy."

(20.0 to 22.0) Poorly graded SAND, brown, wet, very fine to
medium-grained sand.
1 Notes:

1. Hydrocarbon-like sheen on water in borehole, but no visible /

chemical or hydrocarbon observed in core at any depth.

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Well Materials

(0.0 to 5.5) Casing, 2" sch. 40 PVC
(5.5 to 15.5) Screen, 2" sch. 40 PVC, 0.01 slot

(15.5 to 16.0) End Cap

Annular Materials

(0.0 to 2.0) Portland Cement with ~ 5% bentonite gel
(2.0 to 4.0) Bentonite chips, 3/8"

(4.0 to 16.0) Sand, 20/40 silica

(16.0 to 22.0) Bentonite chips, 3/8"

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: NF2ZMWOQ06

Gulfco Marine Maintenance Completion Date: [07/31/06 Borehole Diameter (in.): [8.25
Superfund Site Drilling Company: [Best Drilling Services, Inc. |Total Depth (it): 20
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13555117.77
Drilling Method: [Hollow Stem Auger Easting: 3154650.46
PBW Project No. 1352 Sampling Method: | 5 ft continuous core Ground Elev. (ft. MSL): |2.2
TOC Elev. (ft MSL) 5.35
=~
Well
Depth | construction| 2 & %g USCS Lithologic
(ft) Diagram |~ 5| $¥ Description
~le
0 L] fan (0.0 to 0.7) Sandy CLAY, brown, moist, ~ 20% fine-grained sand, ~
Tann  faany 34 80% medium plasticity clay, firm, abundant roots.
] fensy 4/4
K] Ky 35 (0.7 to 5.2) Silty CLAY, gray to brown, moist, medium plasticity, firn.
4/4 N
y (5.2 to 9.8) Silty sandy CLAY and clayey silty SAND, gray to brown,
Yy wet, ~ 40% to 50% very fine-grained sand, ~ 50% to 60% medium
{ plasticity clay and silt, soft to slightly firm.
4/4
(9.8 to 13.9) Poorly graded SAND and silty SAND, brown, wet, ~ 20%
to 30% low plasticity fines, ~ 70% to 80% very fine to fine-grained
sand.
4/4 (13.9 to 14.5) Silty CLAY, brown, moist to wet, high plasticity fines,
very soft. /
(14.5 to 16.3) Silty SAND and poorly graded SAND, brown, gray
below 15.6, very fine to fine-grained sand with ~ 10% to 20% silt
above 15.6, moderate chemical odor where gray.
] 6.3 4/4 (16.3 to 17.9) Sandy CLAY, reddish-brown, moist (wet on thin sand
— : interbeds), ~ 80% to 90% high plasticity clay, soft, fimat 17.2 to 17.9.
20 — (17.9 to 20.0) Poory graded sand, brown, wet, very fine to
fine-grained sand, soft. /
25 —
30 —

Pastor, Behling & Wheeler, LLC

2201 D

Round Rock, TX 78664

Tel (512)

PBW

ouble Creek Dr., Suite 4004

Well Materials
(0.0 to 6.0) Casing, 2" sch. 40 PVC

- (6.0 to 16.0) Screen, 2" sch. 40 PVC, 0.01 slot
(16.0 to 16.5) End Cap

Annular Materials
(0.0 t0 3.0) Portland Cement with ~ 5% bentonite gel
(3.0 to 5.0) Bentonite chips, 3/8"
(5.0 to 16.5.0) Sand, 20/40 silica

671-3434 Fax (512) 671-3446

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC 1 .
Consulting Engineers and Scientists Log Of Bor I ng ' S B4MWO7
Gulfco Marine Maintenance Completion Date: |07/20/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 20
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554065.21
Drilling Method:  |Hollow Stem Auger Easting: 3154818.19
PBW Project No. 1352 Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL): |4.6
TOC Elev. (ft MSL) 7.57
=
Well = 5= o
Depth | onstruction] 2 € | 3 S USCS Lithologic
(ft) Diagram |~ 5] $¥& Description
~lx
0 o R 13
‘i;iSiSIE S 4/5 (0.0 to 4.0) FILL, sand, gravel, and clay, black-stained sand and
—Z:i::::: ] 153 gravel at 3.0 to 4.0 with moderate hydrocarbon odor.
5/5 (5.0 to 11.0) CLAY, reddish-brown to gray, moist, medium plasticity,
becomes silty clay below ~ 10.0.
5/5
(11.0 to 18.9) Silty sandy CLAY, gray to brown, wet, ~ 10 to 20 %
fine-grained sand, ~ 80% to 90% high plasticity clay, soft.
5/5
\Q{\ (18.9 to 20.0) Silty CLAY, gray, moist, low to medium plasticity clay
and silt, very stiff, first confining layer.
25 —
30 —
Well Materials Annular Materials
I BW (0.0 to 9.5) Casing, 2" sch. 40 PVC (0.0 to 6.0) Portland Cement with ~ 5% bentonite gel

(9.5 t0 19.5) Screen, 2" sch. 40 PVC, 0.01 slot (6.0 to 8.0) Bentonite chips, 3/8"

Pastor, Behling & Wheeler, LLC (8.0 t0 20.0) Sand, 20/40 silica

2201 Double Creek Dr., Suite 4004 | (19-5t020.0) End Cap
Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446 | Tpig boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC i .
Consulting Engineers and Scientists Log Of BO” ng ) S E 1 MW08
Gulfco Marine Maintenance Completion Date: [07/19/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: [Best Drilling Services, Inc. |Total Depth (ft): 20
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554391.06
Drilling Method:  [Hollow Stem Auger Easting: 3154820.14
PBW Project No. 1352 Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL). |4.4
TOC Elev. (ft MSL) 7.54
e~ =
Well > O .~ . .
Depth 16 onstruction| 2 £ | 3 E| uscs Lithologic
(ft) Diagram | % & é £ Description
~ ~Fill -] (0.0 to 0.8) FILL, sand, gravel, and clay, hard.

5/5

(0.8 to 8.4) Sandy CLAY, brown to reddish-brown, moist, ~ 20%
fine-grained sand and carbonate nodules, ~ 80% medium plasticity
clay, firm to stiff, possible fill at 0.8 to 4.0.

: (8.4 to 11.7) Silty clayey SAND, brown to gray, moist, wet below ~

9.0, ~ 50% high plasticity fines, ~ 50% very fine to fine-grained sand.
soft.

5/5

g | (11710 16.6) Sity SAND, brown, wet, ~20% to 30% fines, ~ 70% to
L R 80% very fine to fine-grained sand, soft.

5/5

: (16.6 to 18.6) Silty Clayey SAND, brown, wet, ~ 50% high plasticity
4 fines, ~50% fine-grained sand, soft.

25 —

30 —

\ (18.6 to 20.0) Silty CLAY, brown to dark grayish-brown, moist, high

plasticity fines, firm, first confining clay.

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

(18.5to 19.0) End Cap

Well Materials Annular Materiais
(0.0 to 8.5) Casing, 2" sch. 40 PVC (0.0 to 4.0) Portiand Cement with ~ 5% bentonite gel
(8.5 to 18.5) Screen, 2" sch. 40 PVC, 0.01 slot (4.0 10 6.5) Bentonite chips, 3/8"

(6.5 t0 20.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: SE6MWOQ09

Gulfco Marine Maintenance Completion Date; |07/20/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 20
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554149.98
Drilling Method: |Hollow Stem Auger Easting: 3155180.49
PBW Project No. 1352 Sampling Method:| 5 ft continuous core Ground Elev. (ft. MSL). 4.7
TOC Elev. (it MSL) 7.66
= 2
Well > O —~ . .
Depth 1construction| 2 € | 3 § USCS Lithologic
(ft) Diagram |~ S| §& Description
~ |l
0 _E:E:E:E: :E:E:E:f 28 | [ FI" 1 (0.0 to 2.4) FILL, sand, gravel, and clay, brown, moist to dry, very
I S50 X <724 hard, abundant roots.
o KRR 201 | 3505 e
. SP ‘| (2.4 to 5.2) Poorly graded SAND, dark brown, moist, trace black
007 | staining at 2.4 to 2.6, fine-grained sand, soft.
(5.2 to 9.5) Silty CLAY, brown, moist, medium plasticity fines, stiff,
5/5 increased moisture and softer below 8.0.
swsc (9.5 to 13.0) Silty clayey SAND, brown, wet, ~ 40 to 50% high
CmRUE ) plasticity fines, ~ 50% to 60% very fine to fine-grained sand, soft.
5/5 Lt
2 1 (13.0 to 17.9) Silty SAND, poorly graded sand, interbedded, brown,
SM- ;1| wet, ~20% to 40% high plasticity fines, ~ 60% to 80% very fine to
~on ) fine-grained sand, very soft.
5/5 [l
- :QMIE(E"': (17.9 to 19.4) Silty clayey SAND, brown, wet, ~ 50% high plasticity
TN fines, ~ 50% very fine to fine-grained sand and sand interbeds, soft.
Ch (19.4 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines,
B very firm. /
25 —
30 —
Well Materials Annular Materials

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

(0.0 to 9.5) Casing, 2" sch. 40 PVC
(9.5 to 19.5) Screen, 2" sch. 40 PVC, 0.01 slot
(19.5 to 20.0) End Cap

(0.0 to 6.0) Portland Cement with ~ 5% bentonite gel
(6.0 to 7.9) Bentonite chips, 3/8"
(7.9 t0 20.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: SF5MW10

Gulfco Marine Maintenance

Superfund Site
Freeport, TX

PBW Project No. 1352

Completion Date: |07/20/06 Borehole Diameter (in.): |8.25

Drilling Company: |Best Drilling Services, Inc. |Total Depth (it): 20

Field Supervisor: |Tim Jennings, P.G. Northing: 13554284.4
Drilling Method:  |Hollow Stem Auger Easting: 3155154.1
Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL): | 5

TOC Elev. (ft MSL) 8.01
~ =
Well >| o~ . .
D‘(ef?)th Construction E E|3E UScs Lithologic
Diagram g év Description
--gmisc - ‘| (0.0to 1.3) Silty clayey SAND, brown, moist, ~ 50% low plasticity
e fines, ~ 50% fine-grained sand, firm, abundant roots.
45 \Sk (1.3 to 2.5) Silty CLAY, brown to gray, moist, low plasticity fines, stiff.
Sl (2.5 10 5.0) Silty SAND, brown to black, moist, ~ 40% low plasticity
‘SM ... | fines, ~60% fine-grained sand, black staining has slight
""" <= | hydrocarbon odor.
(5.0 to 8.6) Silty sandy CLAY, reddish brown, moist, ~ 10% to 20%
fine-grained sand and silt, ~ 80% to 90% medium plasticity clay,
5/5 firm, stiff.
(8.6 to 10.5) Silty clayey SAND, brown, moist, ~ 50% high plasticity
fines, ~ 50% very finegrained sand, very soft.
(10.5 to 15.0) Interbedded silty SAND, sandy SILT, and silty clayey
5/5 <1 SAND, brown, wet, ~40% to 60% high plasticity fines as interbeds, ~
x| 40 to 60% very fine-grained sand, soft.
K B (15.0 to 18.2) Silty SAND, brown, wet, ~ 40% medium plasticity silt,
5/5 .| ~60% very fine to fine-grained sand, soft.

(18.2 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines,

soft, first confining clay.

25

30

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0t0 9.0) Casing, 2" sch. 40 PVC

(9.0 to 19.0) Screen, 2" sch. 40 PVC, 0.01 slot
(19.0 to 19.5) End Cap

Annular Materials

(0.0 to 5.0) Portland Cement with ~ 5% bentonite gel
(5.0 to 7.0) Bentonite chips, 3/8"

(7.0 to 20.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: SF6MW11

Freeport, TX

Gulfco Marine Maintenance
Superfund Site

PBW Project No. 1352

Completion Date: |07/20/06 Borehole Diameter (in.): |8.25

Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 20

Field Supervisor: |Tim Jennings, P.G. Northing: 13554215.04
Drilling Method:  |Hollow Stem Auger Easting: 3155265.88
Sampling Method: | 5 ft continuous core Ground Elev. (ft. MSL): | 5

TOC Elev. (ft MSL) 8.11
=~
We" ? O ~ . .
Depth |- onstruction| 2 £ | 3 S usCcs Lithologic
(f) Diagram | 2] 8% Description
Il o'
A1 (0.010 2.5) FILL, sandy clay with gravel and oyster shells, dark
< Fill brown, moist, ~ 20% to 30% fine-grained sand, moist, ~ 20% to 30%

25

30

1.9
1.7

1.8

5/6

fine-grained sand, ~ 15% gravel and oyster shells, ~70% to 80%
low plasticity clay, very stiff.

(2.5 to 9.5) Silty CLAY, grayish-brown, moist, ~10% siit and very
fine-grained sand, ~ 90% medium plasticity clay, very stiff, firm
below 8.5, few oyster shell fragments and carbonate nodules.

5/5

: (9.5 to 13.3) Sandy silty CLAY and SAND, brown, wet, ~ 40% very

fine to fine-grained sand, a few thin interbeds, ~ 60% high plasticity
fines, soft.

5/5

LS

| (13.3 to 18.0) Silty SAND, brown, wet, ~30% to 40% fines, ~ 60% to

70% very fine to fine-grained sand, soft.

(18.0 to 20.0) Silty sandy CLAY, brown, moist, ~ 10% to 20%
fine-grained sand and silt, ~ 80% to 90% medium plasticity clay, firm.

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 8.0) Casing, 2" sch. 40 PVC

(8.0 to 18.0) Screen, 2" sch. 40 PVC, 0.01 slot
(18.0 to 18.5) End Cap

Annular Materials
(0.0 to 3.0) Portland Cement with ~ 5% bentonite gel
(.0 to 5.0) Bentonite chips, 3/8"

' (5.0 to 20.0) Sand, 20/40 silica

This boring

log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC 1 .
Consulting Engineers and Scientists Log Of Borl ng - S F7MW1 2
Gulfco Marine Maintenance Completion Date: |07/20/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 20
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554105.36
Drilling Method:  |Hollow Stem Auger Easting: 3155304.07
PBW Project No. 1352 Sampling Method: | 5 ft continuous core Ground Elev. (ft. MSL): 4.7
TOC Elev. (ft MSL) 7.96
=~
Well > o~ _ _
Depth | onstruction| 2 & S;;: USCS Lithologic
(f) Diagram | 8| 8% Description
| x

0 o Ransd 15 ~1(0.0to 1.0) FILL, poorly graded SAND, brown, moist, very fine fo
e R ~Nfine-grained sand.
] g 214 as .
—ey e < <1 (1.0 t0 5.0) FILL, sand, clay, gravel and shells, stiff, dark brown to
ol B "] black with moderate chemical odor locally near 2.0 to 3.0.

5 505 o I

2.6

(5.0 to 10.0) Silty sandy CLAY, dark brown to gray, moist, ~5% to

2.5/5 10% very fine-grained sand and silt, ~ 90% to 95% medium plasticity
clay, stiff.

L ; : (10.0 to 14.5) Silty SAND and clayey SAND, grayish-brown and

5/5 |.--SMISC . | brown, wet, ~ 30% high plasticity clay as clayey sand interbeds, ~
NN 20% low plasticity silt, ~ 50% very fine to fine-grained sand, soft.
i SP (14.5 to 18.0) Poorly graded SAND with silt, brown, wet, < 10% low
g .| plasticity fines, > 90% very fine to fine-grained sand, very soft.

5/5 |+ 1l s
smsm/sc (18.0 to 19.0) Interbedded, poorly graded SAND and silty clayey

SAND, brown, wet, ~ 50% low plasticity fines, ~ 50% very fine to

fine-grained sand, soft.

25

30

9.0 to 20.0) Silty CLAY, grayish-brown, moist, high plasticity fines

(1
Xery firm, first confining clay.

\\\

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664

Well Materials

(0.0 to 8.5) Casing, 2" sch. 40 PVC

(8.5 to 18.5) Screen, 2" sch. 40 PVC, 0.01 slot
(18.5t0 19.0) End Cap

Annular Materials

(0.0 to 5.0) Portland Cement with ~ 5% bentonite gel
(5.0 to 7.0) Bentonite chips, 3/8"

(7.0 to 20.0) Sand, 20/40 silica

Tel (512) 671-3434 Fax (512) 671-3446

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: SG2MW13

Gulfco Marine Maintenance

Superfund Site
Freeport, TX

PBW Project No. 1352

Completion Date: |07/19/06 Borehole Diameter (in.): [8.25
Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 22
Field Supervisor: |Tim Jennings, P.G. Northing: 13554472.65
Drilling Method:  |Hollow Stem Auger Easting: 3155012.01
Sampling Method: | 5 ft continuous core Ground Elev. (ft. MSL): |4.5

TOC Elev. (it MSL) 7.71

|2
Well >| o~ . :
Depth 16 onstruction| 2 £ T3S USCS Lithologic
(ft) Diagram |* 2| 8% Description
il 14
< Fill -1 (0.0 TO 2.1) FILL, sand, gravel, and clay, firm, soft.

3.5/5

. SP.’. .’ (2.1t0 3.0) FILL, sand, brown, moist.

5/5

to 30% fine-grained sand and silt, ~ 70% to 80% mediu
plasticity clay, firm.

\

5/5

(3.0 to 11.2) Sandy silty CLAY, reddish-brown to gray, moist, ~ 20%

m to high

J as interbeds.

5/5

% (11.2 to 16.0) Interbedded SAND, silty SAND, and sandy CLAY,
N brown, wet, ~ 50% to 60% poorly graded fine-grained sand interbeds
% (0.5 inches thick), locally very silty, ~ 40% to 50% high plasticity clay

clay, first confining clay.

(16.0 to 18.2) CLAY, reddish-brown to brown, moist, high plasticity

(ground oyster shells) interbeds, bronw, wet.

% (18.2 to 20.0) CLAY as above, with ~ 45% shell-derived sand

20

5.2

212

(20.0 to 22.0) Shell-derived SAND, brown, fine to coarse-

grained, wet.

25

30

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 6.0) Casing, 2" sch. 40 PVC

(6.0 to 16.0) Screen, 2" sch. 40 PVC, 0.01 slot
(16.0 to 16.5) End Cap

Annular Materials

(0.0 to 3.0) Portland Cement with
(3.0 to 5.0) Bentonite chips, 3/8"
(5.0 to 17.0) Sand, 20/40 silica

~ 5% bentonite gel

(17.0 to 20.0) Bentonite chips, 3/8"

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C 1 .
Consulting Engineers and Scientists Log Of Borl ng . S H 7MW1 4
Gulfco Marine Maintenance Completion Date: |07/19/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (it): 22
Freeport, TX Field Supervisor: [Tim Jennings, P.G. Northing: 13554264.46
Drilling Method: |Hollow Stem Auger Easting: 3155446.95
PBW Project No. 1352 Sampling Method:| 5 ft continuous core Ground Elev. (ft. MSL): |5.2
TOC Elev. (ft MSL) 8.1
~ B
Well =6 o
Depth |construction| 2 € | 3 £ USCS Lithologic
0 R BN ~ “Fill -~ ~| (0.0 to 1.0) SAND and GRAVEL, very poor recovery, very hard road
Tead R N \\base material.
PSRN 0.5/5
5~ B 11y
SIS (1.0 to 11.4) Sandy CLAY, grayish-brown, moist, ~ 10% to 20%
— fine-grained sand, ~ 80% to 90% medium plasticity clay, soft.
12.7 | 5/5
10.8
10.7
11.9 (11.4 to 13.0) Poorly graded SAND, brown, wet, very fine-grained to
5/5 fine-grained, soft.
10.4
(13.0 to 19.4) Poorly graded SAND with silty sand and clayey sand,
brown, wet, ~ 60 to 90% very fine-grained sand, ~ 10 to 40% high
11.5 plasticity fines, soft.
5/5
10.7
(19.4 to 22.0) Sandy CLAY, brown to gray, moist, ~ 20%
2/2 fine-grained sand beds, ~ 80% high plasticity clay, firm, borehole
B 12.1 allowed to slough in to 21.0 for well construction.
25 —
30 —

PBW

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials Annular Materials

(0.0 to 10.0) Casing, 2" sch. 40 PVC (0.0 to 6.0) Portland Cement with ~ 5% bentonite gel

(10.0 0 20.0) Screen, 2" sch. 40 PVC, 0.01slot  (6:0to 8.0) Bentonite chips, 3/8"
(20.5 to 24.0) End Cap (8.0 to 21.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C
Consulting Engineers and Scientists

Log of Boring: SJ1MW15

Gulfco Marine Maintenance Completion Date: |07/19/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 25
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554764.11
Drilling Method:  |Hollow Stem Auger Easting: 3155165.2
PBW Project No. 1352 Sampling Method:|5 ft continuous core Ground Elev. (ft. MSL). |2.5
TOC Elev. (ft MSL) 5.61
Depth [ iC $lge ithologi
PN lconstruction| 2 £ | 3 £ Uscs Lithologic
(ft) Diagram |~ 5] §& Description
~ |l
0 - (0.0 to 1.0) Sandy CLAY, brown, moist, ~ 40% fine to medium-
T grained sand, ~ 60% low plasticity clay, soft.
j 3/5
—
] (1.0 to 7.5) Sandy CLAY, reddish-brown to gray, moist, ~ 10%
b — fine-grained sand and silt, ~ 90% medium plasticity clay.
L 4/5
10 —
4.5/5 | (7.5 to 20.0) Silty Clayey SAND, brown, moist to wet below 10.0, ~
20% to 40% high plasticity fines as interbeds, ~ 60% to 80% very
fine to fine-grained sand with poorly graded sand interbeds at 11.5
15 — to 12.5 and 13.2 to 15.0, soft.
| 5/5
20 —
B (20.0 to 23.7) Silty CLAY, gray, moist, high plasticity, firm, first
T 92 | 5/5 confining clay.
] 10.8 .. gp-. " | (23.7 to 25.0) Poorly graded SAND, brown, wet, very fine to
25 — ) . *. -+ * ] fine-grained sand, soft, borehole allowed to slough in to 24.0 for we;U
| construction.
30 —

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664

Well Materials
(0.0 to 10.0) Casing, 2" sch. 40 PVC
(10.0 to 20.0) Screen, 2" sch. 40 PVC, 0.01 slot
(20.5 to 20.5) End Cap

Annular Materials

(0.0 to 5.5) Portland Cement with ~ 5% bentonite gel
(5.5 to 7.5) Bentonite chips, 3/8"

(7.5 to 21.0) Sand, 20/40 silica

(21.0 to 24.0) Bentonite chips, 3/8"

Tel (512) 671-3434 Fax (512) 671-3446

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: SJ7MW16

Gulfco Marine Maintenance Completion Date: [07/18/06 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 25
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554383.75
Drilling Method:  [Hollow Stem Auger Easting: 3155635.14
PBW Project No. 1352 Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL): |4.7
TOC Elev. (ft MSL) 7.19
=~ 2
Well > o~ . .
Depth |construction] 2 £ | 3 g USCS Lithologic
(ft) Diagram |* S| §¥& Description
~|lx
SIS Iy (0.0 to 2.0) FILL, crushed shel.
< Fill
5/5 7] (2.0 to 3.4) FILL, sandy gravelly clay with brick fragments, abundant
roots, moist.
(3.4 to 10.2) Sandy CLAY and CLAY, brown, mottled dark
reddish-brown and gray, moist, ~ 10% to 20% fine to
5/5 medium-grained sand, ~ 80% to 90% medium to high plasticity clay,
very firm, interbedded poorly graded sand at 4.6 to 5.0.
“8M .| (10.2 to 11.4) Silty SAND, brown, wet, ~ 30% to 40% fines, ~ 60%
— to 70% fine-grained sand.
515 |. 7

5/5

(11.4 to 17.0) Poorly graded SAND, brown, wet, fine-grained, soft.

(17.0 to 18.5) Clayey SAND, brown, wet, ~ 50% high plasticity clay,

' ~ 50% fine-grained sand, very soft.

5/5

1 (18.5 t0 21.9) Poorly graded SAND, brown, wet, very fine-grained,

thin (< 0.2 inches) sandy clay interbeds locally, very soft.

(21.9 to 25.0) Sandy CLAY, dark grayish-brown, moist, ~ 20%
fine-grained sand, ~ 80% high plasticity clay, few interbedded sands
at 21.9 to 22.5, soft, borehole allowed to slough in to 23.0 for well
construction.

30

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 12.5) Casing, 2" sch. 40 PVC

(12.5 to 22.5) Screen, 2" sch. 40 PVC, 0.01 slot
(22.5 t0 23.0) End Cap

Annular Materials

(0.0 to 7.0) Portland Cement with ~ 5% bentonite gel
(7.0 to 9.0) Bentonite chips, 3/8"

(9.0 to 23.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC

Consulting Engineers and Scientists

Log of Boring: SL8MW17

Gulfco Marine Maintenance Completion Date: |07/18/06 Borehole Diameter (in.): {8.25
Superfund Site Drilling Company: |Best Drilling Services, Inc. |Total Depth (ft): 33
Freeport, TX Field Supervisor: |Tim Jennings, P.G. Northing: 13554520.95
Drilling Method:  [Hollow Stem Auger Easting: 3155809.04
PBW Project No. 1352 Sampling Method: |5 ft continuous core Ground Elev. (ft. MSL): |2.9
TOC Elev. (ft MSL) 5.87
]
Well > o~ . .
Def?th Construction| 2 € | 85 USCS Lithologic
(f) Diagram | & é £ Description
s Lh M 5 1(0.0 to 0.5) Sandy CLAY, brown, moist, ~ 30% fine-grained sand,
0 Jo0 Vs I\~70% medium plasticity CLAY, < 5% oyster shell fragments, soft. /
N Si" ;oo (0.5102.5) SAND and clayey SAND, brown, moist, ~ 30% to 40%
68 | H° |t 7%\ medium to high plasticity clay, ~ 60% to 70% very fine to fine-grained /
) .+ [\sand, < 5% oyster shell fragments, soft.
\81-\ (2.5 10 4.0) Poorly graded SAND, brown, moist, very fine-grained, soft.
(4.0 to 5.0) Sandy CLAY, brown, moist, ~ 30% fine-grained sand,
~70% clay. /
0
8.7 3.25/5
) (5.0 to 11.3) Sandy CLAY, brown, moist, ~ 30%, fine-grained sand,
~70% high plasticity clay, ~ 10% thin sand interbeds.
7.2 | 3.5/5 (11.3 to 15.0) Poorly graded SAND and SILT, brown, wet, very
fine-grained sand, soft, ~ 20% to 30% high plasticity fines.
2.3
2/5
| 42.8
: 5/5 (15.0-30.0) SAND as above with decreassing silt content below 15.0.
36.4
| 382
— 40.1 .
B 3.5/5 |
30 —
_ 50 (30.0 to 33.0) Sandy CLAY, mottled gray and brown, moist, ~ 10% to
| 3/3 20% fine-grained sand, ~ 80% to 90% medium plasticity clay, very
| 526 firm, abundant carbonate nodules.

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 15.0) Casing, 2" sch. 40 PVC

(15.0 to 25.0) Screen, 2" sch. 40 PVC, 0.01 slot
(25.0 to 25.3) End Cap

Annular Materials

(0.0 to 9.0) Portland Cement with ~ 5% bentonite gel
(9.0 to 11.0) Bentonite chips, 3/8"

(11.0 to 25.3) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C I .
Consulting Engineers and Scientists Log Of BO” ng - N B 4MW1 8
Gulfco Marine Maintenance Completion Date: | 05/30/07 Borehole Diameter (in.): | 8.25
Superfund Site Drilling Company: | Master Monitoring Services, Inc. | Total Depth (ft): 19
Freeport, TX Field Supervisor: |Len Mason, PG Northing: 13554255.42
Drilling Method: |Hollow Stem Auger Easting: 3154474.18
PBW Project No. 1352 Sampling Method: |5 ft. split spoon Ground Elev. (ft. MSL). | 2.5
TOC Elev. (ft MSL) 4.96
=
Well >| o~ . .
D?f‘t))th Construction E £|3E USCS Lithologic
Diagram g_ § E Description
0 — kol ko — &R, (0.0 to 0.4) Clayey silty SAND, brown, slightly moist, very
- B R 00 SRR \fine-g rained /
2 | [l R DO\ \quartz, crumbly, some vegetation throughout.
o By R CH NN\
18 Y o4 NN
] \:\:\: \:\:\: \ \\\\\\ \\\\\\ N
4 ] N \\ \\ \\\ \\ \\ N
: \\ \\ \\ 7\\\ \‘\ \\
— 0.2 AR NN ;
_ OO (0.4 to 12.2) CLAY, brown, dark brown, and some blackish-brown,
6 — OGN NN moist, high plasticity, slightly firm, root fibers in top 2 feet, at 2.5 feet
\ \\Q AN \x . A
- 0.3 \\ N\ \\\\\\\ becoming gray and brown/strong brown, mottled, moisture content
— ' 55 [N\ OO\N\\\] increasing, 5 feet to 6.9 feet has some areas of saturation, mostly
8 — SO\ reddish-brown with some gray mottling at 6.9 feet, becomes gray at
. DO 8.9 feet
— 0.2 WONONONONON ) :
— “ \\ \\\ AN \\ \\ N
10 — NN
— AN NN NN
— 0.4 \\\\\\\ \, \i‘\\
12 — \\\\\\\\\ N
] 55 T
- 0.5 Bl heretithon
14 — LT (12.2 to 17.9) Slightly sandy clayey SILT, mostly gray with some
— 05 MML: redoéish-brown, saturated, ~20% clay, ~ 5-10% very fine-grained
. ‘ ... 1 sand,
16 — 2/2 soft, thin shell fragment layer at 12.3 feet.
: 0.5 . dtssnsstinniets & ¥ W
18 — 2l SN
4 COUGH O (17.9 t0 20.0) Silty CLAY, gray with some olive-gray, slightly mottled,
- OO slightly moist, high plasticity, firm.
20__ bSO N NN
22 —]
24 —]
26 —
28 —
30
Well Materials Annular Materials
PBW (0.0 to 7.5) Casing, 2" sch. 40 PVC (0.0 to 4.0) Portland Cement with 5% bentonite gel
(7.5t0 17.5) Screen, 2" sch. 40 PVC, 0.01 slot (4.0t0 6.0) Bentonite chips, 3/8"
Pastor, Behling & Wheeler, LLC (17.5 to 18.0) End Cap (6.0 to 18.0) Sand, 20/40 Sili?a
2201 Double Creek Dr., Suite 4004 (18.0 to 20.0) Coated bentonite pellets
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446 | g boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC

Consulting Engineers and Scientists

Log of Boring:

NG3MW19

Gulfco Marine Maintenance Completion Date: | 05/23/07 Borehole Diameter (in.): | 8.25
Superfund Site Drilling Company: | Master Monitoring Services, Inc. | Total Depth (ft): 17
Freeport, TX Field Supervisor: Tim Jennings, PG Northing: 13555039.92
Drilling Method:  |Hollow Stem Auger Easting: 3154974.73
PBW Project No. 1352 Sampling Method: |5 ft. split spoon Ground Elev. (ft. MSL): | 2.2
TOC Elev. (ft MSL) 5.08
N E=
Well >| 6~ . .
Depth construction] 2 £ | 3 £ USCS Lithologic
(Ft) Diagram |= & | 8% Description
“lx
0 0.1 ~2F——, (0.0 to 0.4) Clayey SAND, brown, moist, ~ 20% low plasticity fines,
. \\\\\ ~J \80% fine to medium-grained sand, soft. /
7 L NSNS NN
— . \\ \\\
2 . 0.0 4/5 \\\\\\
ANERNERN NN
7 0.4 SO0\ (0.4 to 7.5) Sandy CLAY, gray 0.4 - 1.4 feet becoming reddish
4 — SOVEL N brown with gray mottling below, moist, ~ 10-20% very fine to
— \\\\ fine-grained sand, ~ 80-90% medium plasticity clays, firm to soft, few
— \\\ oxidized iron nodules, becomes saturated below 4 feet.
5 NN
] \\ \\\ \\ \\\\ \\\
] R R
8 ] : n‘. . : : "
- N et N ’: (7.5 to 12.0) Silty clayey SAND, brown, wet, ~ 20-50% low plasticity
10 —] 06 " SP .4 fines, ~70-80% very fine to fine-grained sand, very soft, increasing
I ' - *". ..%.+| clay content below 11 feet, grades into sandy clay at 12 feet.
] 0.2 * '.’: ',. :':o
12 ] \\‘ N .\\ .‘\ .\
. 55 LN OO
14— 1T o \\\C\ (12.0 to 16.1) Sandy CLAY, grayish brown, wet, ~10-20%
] // / \\ N \\\ fine-grained sand, ~ 80% medium plasticity clay, very soft.
=45y 7 00
16 — [ 25 [Ny :
] 2 r:.8R"- 1 (16.1t0 17.0) SAND, poorly graded, brown, wet, fine to
- - * medium-grained, abundant shell fragments, soft.
18 —
20 —
22 —
24 —]
26 —]
28 —]
30

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Well Materials

(0.0 to 4.0) Casing, 2" sch. 40 PVC
(4.0 to 13.5) Screen, 2" sch. 40 PVC, 0.01 slot

(13.5to 14.0) End Cap

Annular Materials

(3.0-14.0) Sand, 20/40 silica
(14.0-15.0) Coated bentonite pellets

2" borehole caved in from 15-17"

(0.0-1.0) Potland Cement with 5% bentonite gel
(1.0-3.0) Bentonite chips, 3/8"

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C
Consulting Engineers and Scientists

Log of Boring:

OMW?20

Gulfco Marine Maintenance Completion Date: | 05/24/07 Borehole Diameter (in.): | 8.25
Superfund Site Drilling Company: Master Monitoring Services, Inc. | Total Depth (f): 17.5
Freeport, TX Field Supervisor: Tim Jennings, PG Northing: 13554952.64
Drilling Method:  [Hollow Stem Auger Easting: 3154011.31
PBW Project No. 1352 Sampling Method: |5 ft. split spoon Ground Elev. (ft. MSL): | 1.6
TOC Elev. (ft MSL) 4.88
Depth | Vel $l8e itholog
PN lconstruction| 2 € | 3 £ Uscs Lithologic
(ft) Diagram |~ S| §& Description
~lx
0 — bl K% o0 NG\ (0.0 to 0.8) Silty sandy CLAY dark gray, wet, ~ 20% silt and very
T R Ray SO fine
2 B EE o0 N \\\\\\\ \sand, ~ 80% medium plasticity clay, soft, abundant roots, abundant/
i o IR 55 (NSO \organic matter.
= /' ARRNRNRNY
4 — 0.0 ARNTERN
- : AN \\\ (0.8 to 7.5) Sandy CLAY, reddish-brown with gray mottling, moist, ~
— SO0\ 10% fine sand, ~ 90% medium plasticity clay, firm, few oxidized iron
6 — 0.0 \:\‘\\z\\ \] nodules.
— OO
— LOSOSONONN
g — a5 PO O\
- \\I:\ ) (7.5to 10.0) Sandy CLAY, gray with reddish-brown mottling, moist,
— OO ~ 10 -20% fine sand, ~ 80% medium plasticity clay, firm to soft.
10 — , SO
_ 01 SO (10.0 to 12.4) Silty CLAY, reddish brown, wet, < 20% low plasticity
- SONELO\silt, > 80% high plasticity clay, soft, a few small carbonate
12 — 0.2 OO\ concretions.
- N “Debow] (12.4to 13.6) Silty CLAY, gray, wet, ~ 50 % silt, ~ 50% medium
_ o plasticity clay, very soft.
14 — 0.2 N \\CI,\ \ (13.6 to 15.2) Silty CLAY, reddish-brown with gray mottling, moist, ~
] SOOWANY | 20% silt and very fine sand, ~ 80% medium plasticity clay, soft.
- \\ \\\ \\\ \\ \\\
16 — 02 |2525 gy (15.2 to 17.5) CLAY, gray, moist, low plasticity, friable, a few iron
- \\\\\\I\'\f\‘ N nodules, firm.
18 —:
20 —:
22 —
24 —]
26 —:
28 —
30

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Well Materials

(15.5 t0 16.0) End Cap

(0.0 to 6.0) Casing, 2" sch. 40 PVC
(6.0 to 15.5) Screen, 2" sch. 40 PVC, 0.01 slot

Annular Materials

(0.0 to 3.0) Portland Cement with 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"
(5.0 to 16.0) Sand, 20/40 silica

2" horehole caved in from 16-17.5'

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC H .
Consulting Engineers and Scientists Log Of Borl ng . OMW2 1
Gulfco Marine Maintenance Cc.)rppletion Date: 05/21/07. : . Borehole Diameter (in.): | 8.25
Superfund Site Dr|l||ng Company; Master Monitoring Services, Inc. | Total Depth (ft): 20
Freeport, TX Field Supervisor: Tim Jennings, PG Northing: 13555272.78
Drilling Method:  |Hollow Stem Auger Easting: 3154248.25
PBW Project No. 1352 Sampling Method: |5 ft. split spoon Ground Elev. (ft. MSL): | 2.4
TOC Elev. (ft MSL) 5.73
~| 2
Well > —_ ) _
Depth 6 nstruction| 2 & % S USCS Lithologic
(ft) Diagram | % g é = Description
0 <& K oo S gL .| (0.0to 1.4) Sandy CLAY, dark brown, moist, ~ 10-20% very
R R \\\\\ fine-grained sand, ~ 80-90% medium plasticity clays.
BEL 1 I NN
4 ¥ NN
J0 [0 \\\ \1 N . . ‘ ‘ N
— 0.0 SO (1.4 to 10.0) Silty CLAY, reddish-brown, moist, medium plasticity,
6 —| \Ck\ firm to soft, reddish-brown with gray mottling below 4 feet, becomes
7 LSO gray with reddish-brown mottling below 5.7 feet, wet below 8.2 feet.
— 0.0 R NN
J 4/5 \\\ \\\ \\\ \\ ) ~\, \\\
10 — , oo
- 00 AN
_] AN \\\:\\\, b
12 — O (10.0 to 18.8) Sandy, silty, CLAY, gray, wet, ~ 10-20% very
— WSO\ fine-grained sand, ~ 80-90% medium plasticity clay, a few shell
14 . “O O] fragments, very soft. Shell fragments and sand content increasing
— 0.0 O] by 15 feet, light gray, ~ 10-20% shell fragments, ~ 30-40% fine to
— \GL\ medium-grained sand, ~ 50-60% medium plasticity clay. Sand
_ \\\ content decreasing at 17.5 feet, grayish brown, ~ 5% oyster
16— 1.2502.5 OO0 fragments, ~ 10% very fine-grained sand, ~ 85% medium plasticity
] 0.1 LW clay, firm, base of saturation between 16.3 and 17.5 feet.
_ : AN N
18 — OO
- g 2525 [P S N . . .
- 4 \CL (18.8 to 20.0) Silty CLAY, gray, moist, ~ 40-50% silt, ~ 50-60% low
20 _: ] b SN SN plasticity clay, firm.
22 —
24 —]
26 —
28 —
30 -
Well Materials Annular Materials
PBW (0.0 to 8.0) Casing, 2" sch. 40 PVC (0.0 to 4.5) Portlanq Cerpent wi?'h 5% bentonite gel
(8.0 to 18) Screen, 2" sch. 40 PVC, 0.01 slot (4.510 6.5) Bentonite chips, 3/8
Pastor, Behling & Wheeler, LLC (18 to 18.5) End Cap (6.5 to 18.5) Sand, 20/40 silica
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664 2" borehole caved in from 18.5-20"
Tel (512) 671-3434 Fax (512) 671-3446 | This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: SA4MW22

Gulfco Marine Maintenance Cc?mpletion Date: 05/30/07. A : Borehole Diameter (in.): | 8.25
Superfund Site Drilling Company: | Master Monitoring Services, Inc. | Total Depth (ft): 15
Freeport, TX Field Supervisor. |Len Mason, PG Northing: 13553934.09
Drilling Method:  |Hollow Stem Auger Easting: 3154726.12
PBW Project No. 1352 Sampling Method:|5 ft. split spoon Ground Elev. (ft. MSL): | 55
TOC Elev. (ft MSL) 7.79
Well S5 o
Def[toth Construction| 2 £ | 85 uscs Lithologic
| x
0 o & B (0.0-3.1) Silty clayey $AN-D, reddish-brown, dry, ~ 5-10% low
o R lasticity clay, tly f d d with d d,
B cocxy I Sy plasticity clay, mostly fine-grained sand with some medium-graine
2 1 i e some root material, subrounded, loose, clay content increasing at
. 49/5 [i: 2.2 feet to ~ 20-30%, some gravel and shell fragments, becoming
— slightly moist, decayed plant material at 3.0 to 3.1 feet.
4 — el (3.1 to 4.4) Clayey silty SAND, grayish-brown, slightly moist, ~ 10%
. ~ 1~clay, ~ 30% silt, ~ 60% very fine-grained, subrounded sand.
— 0.4 RSN .\(4.4 to 5.0) CLAY, dark gray to grayish-black, dry slightly moist,
6 —| ‘. medium plasticity, firm.
_ - SMISC (5.0 to 8.1) Clayey silty SAND, grayish-brown, moist, ~ 30% clay
. 0.3 55 |t and silt, ~ 70% subrounded fine-grained sand, some clay lenses
8 — \ -l throughout, becoming saturated at 6 feet, increasingly clayey at 7.1/
_ SOOI \feet.
. 0.6 OO
— AN NN
10 | N \\\\ AN \\ \\
] AN \\ \\ \\ \\\ \\
] \\\ \\\\ \\\ \\ A
= 0.3 OOGHNW WY (8.1 to 15.0) Slightly silty CLAY, reddish-brown with some gray, very
12 — OO\ moist, high plasticity clay, soft becomes mostly gray with some
_ 06 4.9/5 "N\ | reddish brown at 12 feet, some decayed vegetation.
: ’ N \\\\\\\\\\\\ .,
1 4 ] N x\\\\
Z OO
— ™ \\,\‘\ ™~
16 —]
18 —
20 —]
22 —
24 —
26 —
28 —]
30

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Well Materials

(0.0 to 4.5) Casing, 2" sch. 40 PVC
(4.5 to 14.5) Screen, 2" sch. 40 PVC, 0.01 slot

(14.5 t0 15.0) End Cap

Annular Materials

(2.0 to 4.0) Bentonite chips, 3/8"
(4.0 to 15.0) Sand, 20/40 silica

(0.0 to 2.0) Portland Cement with 5% bentonite gel

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: NC2B23B

Gulfco Marine Maintenance

Superfund Site

Freeport, TX

PBW Project No. 1352

Completion Date: | 05/31/07 Borehole Diameter (in.): | 12/8.25
Dri||ing Company: | Master Monitoring Services, Inc. | Total Depth (ft): 40
Field Supervisor. | Tim Jennings, PG Northing: 13554659.58
Drilling Method: Hollow Stem Auger Easting: 3154227.19
Sampling Method:| 5 ft split spoon Ground Elev. (ft. MSL): |2.0

TOC Elev. (ft MSL) 2.37

Depth

2

Well
Construction
Diagram

o
o

(ppm-v)

Recovery
(ft/ft)

Lithologic

USCS Description

o

KN

12

16

20

24

28

32

36

40

|||Illl|||\llllllllll\}IIII‘IIII‘||II|III|JJH|‘IIII

. 0.0

0.0

0.0
0.0

0.0
0.0

0.0

0.5

0.2

0.0

0.0

\medium plasticity clay, soft, abundant roots.

(0.0 to 0.7) Sandy CLAY, dark gray, wet, ~ 10% fine sand, ~ 90%

/

moist to locally wet, ~ 10-20% very fine-grained sand, ~

-

to 12.6 feet.

(0.7 to 12.8) Sandy CLAY with silt, reddish-brown with gray mottling,

80-90%

medium plasticity clay, firm and locally friable, gray mottling
increasing below 4.5 feet, brown organic matter from 8 to 8.5 feet,
no odor, becoming wet at 10 feet, a few small sand lenses from 12

N

oyster shells thin (< 0.1") sand interbeds.

3/5

(12.6 to 14.1) Sandy silty CLAY and SAND, gray, wet,
fine-grained sand, ~ 20-30% silt, ~ 50% medium plasticity, a few

~ 20-30%

N

0-20% silt, ~ 80-90% medium plasticity clay, firm.

\§\‘I4.1 to 15.0) Silty CLAY, reddish-brown with gray mottling, moist,

~

\\

(15.0 to 17.3) Silty sandy CLAY, gray, moist to locally wet, ~
10-15% very fine-grained sand and silt, ~ 85-90% medium plasticity
lay, very soft, very silty (wet at 15 to 15.7 feet and at 16.3 feet).

5/5

and 22.2 feet.

(17.3 to 23.1) Silty CLAY, greenish-gray (olive), moist, < 10% siit, ~
90% medium plasticity clay, stiff, zone of carbonate nodules at 21.5

5/5

(23.1 to 26.4) Silty CLAY, reddish brown with gray mottling, moist, ~
20-30% silt, ~ 70-80% medium plasticity clay, soft and friable.

5/5

carbonate nodules locally from 30 to 32 feet.

5/5

(26.4 to 35.3) Silty sandy CLAY greenish gray with brown mottling,
moist, ~ 10-20% silt, ~ 5% fine-grained sand, ~ 80-90% medium
plasticity clay, very firm, locally fractured, ~ 2-inch thick lens of
poorly graded, fine-grained, gray sand at 27.8 to 28 feet, becoming
brown to reddish-brown with gray mottling below 30 feet, abundant

medium plasticity, very stiff, fat clay.

.

\__ depth interval).

(35.3 to 40.0) CLAY, reddish-brown with gray mottling, moist,

Note: Portland Cement with 5% bentonite gel placed in the
annular space outside of the surface casing (0.0 to 15.0 foot

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Annular Materi
(15.0 to 40.0) Portland Cement with

Well Materials
(0.0 to 15.0) Surface Casing, 8" sch. 40 PVC

Lithologic description for 0 to 15 foot depth interval from NC2MW28 boring

5% bentonite gel

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: ND4MW24B

Gulfco Marine Maintenance

Completion Date:

056/29/07

Borehole Diameter (in.):

12/8.25

Drilling Company:

Master Monitoring Services, Inc. | Total Depth (ft):

34

Superfund Site

Freeport, TX Field Supervisor: |Len Mason, PG Northing: 13554569.19
Drilling Method:  [Hollow Stem Auger Easting: 3154749.48
PBW Project No. 1352 Sampling Method:| 5 ft split spoon Ground Elev. (ft. MSL): | 35
TOC Elev. (ft MSL) 5.7
~ =
Well =15 o
Depth lconstruction 2 £ [ 3E [ uscs Lithologic
(ft) Diagram |*~ S| $& Description
— |

0 O] ket ~~LE =]\ (0.0 to 0.2) Silty SAND, light brown, moist, very fine-grained sand,
5 3 R0 I 0 SO0NEGEO \soft.

R S [ R g S S\ (0.2 to 0.6) Sandy CLAY, dark brown, moist, ~ 20% very fine-graine

fany] ok \ \\\Gk sand, ~ 80% medium plasticity clay, slightly firm.
4 5 e s || (0.6 t0 2.0) Sandy CLAY, dark brown, becomes black below 1.5 feet.

fan] panfs OO \\(2.0 to 4.2) Sandy CLAY, locally black and dark reddish-brown,
6 o I A ek \becomes highly plastic below ~ 3.0.

2B

i 0 [ . \\\\ (4.2 to 8.2) Sandy CLAY as above, reddish-brown, moist, wet below
8 g B N ~ 5.9 feet, with thin sand interbeds locally.

0 [ S DGl § (8.2 to 10.4) Sandy CLAY, brown, wet, ~ 40% very fine-grained

10 o] bt OO\ | _sand, ~60% highly plastic clay, soft.

12 — o Rk e SP :] (10.4to 15.6) Poorly graded SAND with clayey sand, brown, wet, ~

14 I S 0200 B o <o Loe el 80% fine-grained sand, ~ 20% high plasticity clay, very soft.

16 —f :::E:E:E :E:E:E:E w 3 -.: " (15.6 to 17.0) Poorly graded SAND and sandy CLAY, brown, wet, ~
I% Vo <\\\ : \}i\ 50% very fine-grained sand, ~ 50% high plasticity clay, very soft.

18 —4 1.3 “OOCHNONW (17.0 to 19.0) Sandy CLAY, brown to grayish brown, wet, <5%
=4 p P ooy ~fine-grained sand, ~95% high plasticity CLAY, soft.

20 \\\ﬁ}\\\\\ (19.0 to 20.5) Silty CLAY with some very fine-grained sand, gray to
— 0.8 ... | \brownish-gray, wet, low to medium plasticity, soft.

29 = 45 ||".-'SM' | (20.5t022.5) Sity SAND, brown to brownish-gray, wet, sand is
_ 0.8 o~ \fine-grained with some medium sized grains, loose.

24 —= OOCENN (22,5 to 24.0) Grades into a silty CLAY with trace sand, brown to grayf
- 03 \\\\ \\\\f \wet, high plasticity, soft. /]
= ’ OSSN

26 ] 5/5 \\\\\\\\ \:\ \\\\\;‘

: O . 1 \\\\\\ \\\\\\\\\\\\\\\\
28 — ARNRNRNRNN (24.0 to 34.0) Slightly silty CLAY with some trace sand, brown to gray,
= 0.1 \ CH\ wet, high plasticity, becoming slightly firm to stiff at 29 feet.
: \\\ N\ \\ \\ \\\ \\\\
30 — 03 SO0 Note: Portland Cement with 5% bentonite gel placed in the annular
39 - ) 45 [\ NN\ space outside of the surface casing (0.0 to 19.0 foot depth interval).
] SN N N NN
- 0.4 AR

34 — SO

36 —

38 —

40 I

Well Materials
PBW (0.0 to 19.0) Surface Casing, 8" sch. 40 PVC

(0.0 to 21.5) Casing, 2" sch. 40 PVC
Pastor, Behling & Wheeler, LLC | (215t 26.5) Screen, 2" sch. 40 PVC, 0.01 slot

2201 Double Creek Dr., Suite 4004 (26.5 to 27.0) End Cap
Round Rock, TX 78664 | ithologic description for 0 to 19 foot depth interval from ND4WO03 boring

Tel (512) 671-3434 Fax (512) 671-3446

Annular Materials

(0.0 to 17.0) Portland Cement with 5% bentonite gel
(17.0 to 20.0) Bentonite chips, 3/8"

(20.0 to 27.0) Sand, 20/40 silica
(27.0 to 34.0) coated bentonite pellets

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC 1 .
Consu,lting Engineers and Scienti;ts Log Of Borlng - NG3MW25B
Gulfco Marine Maintenance Completion Date: | 05/30/07 Borehole Diameter (in.): [12/8.25
Superfund Site Drilling Company: Master Monitoring Services, Inc. | Total Depth (ft): 35
Freeport, TX Field Supervisor: Tim Jennings, PG Northing: 13555045.25
Drilling Method:  [Hollow Stem Auger Easting: 3154968.84
PBW Project No. 1352 Sampling Method: | 5 ft split spoon Ground Elev. (ft. MSL). | 2.2
TOC Elev. (ft MSL) 4.91
~|2
Well > O .~ . .
Depth 1construction| 2 £ | 3 g Uscs Lithologic
(ft) Diagram |* S| $& Description
—|lx
0 O AN \5:’:\ ~4\ (0.0 to 0.4) Clayey SAND, brown, moist, ~ 20% low plasticity fines,
2 - OO \80% fine to medium-grained sand, soft.
-] NN hN
] NN NN N
- \\\8\\\\\\\ (0.4 to 7.5) Sandy CLAY, gray 0.4 - 1.4 feet becoming reddish brown
4 — \\N'c\f\‘ with gray mottling below, moist, ~ 10-20% very fine to fine-grained
= \\\\\\\\\ sand, ~ 80-90% medium plasticity clays, firm to soft, few oxidized iron
6 — \\\\\\ nodules, becomes saturated below 4 feet.
- AN SN
8 — R
— MR A 1 (7.51t012.0) Silty clayey SAND, brown, wet, ~ 20-50% low plasticity
10 . 8P, * .| fines, ~70-80% very fine to fine-grained sand, very soft, increasing
- ca T . ‘+| clay content below 11 feet, grades into sandy clay at 12 feet.
12 — '\\:.\'\h\.
= OO (12.0 to 16.3) Sandy CLAY (CL), grayish brown, wet, ~10-20%
14 — \ \Q\\ fine-grained sand, ~ 80% medium plasticity clay, very soft becomes
- OO\ reddish-brown at 15 feet.
— \\\ N \\\\
16 B \'\ \:\. ™~
- L. SPL.."¢ (16.310 17.5) SAND, poorly graded, brown to gray, wet, sand is fine
18 — 44 IsSeroRpaT | to medium-grained, poorly graded, with abundant shell fragments (~
- 5, <+ \\10%), very soft.
20 = SN .\QL\‘_\ 3 \(17.5 to 18.4) Sandy CLAY with SAND, brown, wet, ~ 90% medium
- o S,Pf . 2+ Wplasticity clay, with ~ 10% fine-grained sand as thin interbeds.
- (18.4 to 19.0) SAND with shell fragments.
22 e 2/5 (19.0 to 19.6) CLAY, brown, wet, medium plasticity, soft, with ~
- 5-10% sand lenses.
24 — (19.6 to 21.1) SAND, brown, wet, poorly graded, fine-grained, soft.
— (21.1 to 22.7) Interbedded CLAY and SAND, brown, wet, ~ 50%
26 — + 2] \poorly graded, fine-grained sand interbeds, ~ 50% medium plasticity
= 55 L - ép: .. clay, very soft.
28 — 231 erl e
— .'ZE: o ** (22.7 to 32.0) SAND, brown, wet (flowing), fine-grained, ~ 30%
30 — i S0 0004 medium plasticity clay from 28.5 to 29 feet.
- 0.0 AR
32 = E:‘,E 5/5 O\ O] (32.0 to 35.0) Silty CLAY, brown with gray mottling, moist, ~ 90%
34 2 \\\\Cl_\\?\ medium plasticity clay, very stiff.
- 7 OO )
_ ) \\Note: Portland Cement with 5% bentonite gel placed outside of the
36 — surface casing (0.0 to 15.0 foot depth interval).
38 —
40 3

Well Materials
PBW (0.0to 15.0) Surface Casing, 8" sch. 40 PVC

(0.0to 17.0) Casing, 2" sch. 40 PVC
Pastor, Behling & Wheeler, LLC (170t 27.0) Screen, 2" sch. 40 PVC, 0.01 slot

2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664 ‘
Tel (512) 671-3434 Fax (512) 671-3446

Annular Materials

(0.0 to 13.5) Portland Cement with 5% bentonite gel
(13.5 to 15.5) Bentonite chips, 3/8"
(15.5 to 27.5) Sand, 20/40 silica




PASTOR, BEHLING & WHEELER, LL.C
Consulting Engineers and Scientists

Log of Boring:

OB26B

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

Completion Date:

05/30/07

Borehole Diameter (in.):

8.256

Drilling Company:

Master Monitoring Services, Inc.

Total Depth (ft):

40

Field Supervisor:

lim Jennings, PG

Northing:

13554963.98

PBW Project No. 1352

Drilling Method:

Hollow Stem Auger

Easting:

3154008.4

Sampling Method:

5 ft split spoon

Ground Elev. (ft. MSL):

1.6

TOC Elev. (ft MSL)

NA

Depth
()

Well
Construction
Diagram

Q
o

(ppm-v)
Recovery
(ft/ft)

Lithologic

Description

o

W W N N N DN N 2 aQ a a a
N O 00 O A N O 0O O H N O

34

IlII|iIll‘llII‘Il||‘IJ||’|Ill’|I|\|||II’I|II‘IIJI‘|I|||I|I|‘II|I’|III||I|Il||l1||||||l|l|’ll||‘l||l

T T T Y

~
~
N
~
L)
LY
LU N A e e T N R R A R e R A N e N N S N N N Y

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

~Ch ] (0.0to0.8) Silty, sandy, CLAY, dark gray, wet, ~ 20% silt and very
| @e-grained sand, ~ 80% medium plasticity clay, soft, abundant root
abundant organic matter.

]

(0.8 to 7.5) Sandy CLAY, reddish-brown with gray mottling, moist, ~
10% fine sand, ~ 90% medium plasticity clay, firm, few oxidized iron
nodules.

N
D “\\| (7.5 10 10.0) Sandy CLAY, gray with reddish-brown mottling, moist, ~
h 10-20% fine-grained sand, ~ 80% medium plasticity clay, firm to soft.

N\ (10.0 to 12.4) Silty CLAY, reddish brown, wet, < 20% low plasticity
] silt, > 80% high plasticity clay, soft, a few small carbonate concretions

(12.4 to 13.6) Silty CLAY, gray, wet, ~ 50 % silt, ~ 50% medium
~ | \plasticity clay, very soft.

soft.

(13.6 to 15.2) Silty CLAY, reddish-brown with gray mottling, moist, ~
20% silt and very fine-grained sand, ~ 80% medium plasticity clay,

3/3

\(15.2 to 17.0) CLAY, gray, moist, low plasticity, friable, a few iron
N \nodules, firm.

5/5

) (17.0 to 20.2) Silty CLAY, gray with brown mottling, moist, ~ 10-20%
silt decreasing with depth, ~ 80-90% medium plasticity clay, very firm,
\(ew carbonaceous nodules.

(20.2 to 20.6) Clayey SAND, gray, moist, ~ 40% low plasticity clay, ~
60% fine-grained sand, firm.

5/5

Y
LOONGLN Y | (20.6 to 22.9)) Silty CLAY, gray with brown mottling, moist, ~ 10-20%
) silt, ~ 80-90% medium plasticity clay, very firm, a few carbonate
nodules.

(22.9 to 25.8) Silty CLAY, reddish brown with gray mottling, moist, ~
10-20% silt, ~ 80-90% medium plasticity clay, < 5% carbonate
nodules and seams, locally fractured, very stiff.

5/5

5/5

~.| Note: Portland Cement with 5% bentonite gel placed in the annular
space outside of the surface casing (0.0 to 17.0 foot depth interval).

(25.8 to 40.0) Silty CLAY, greenish-gray with brown mottling, moist, ~
10% silt, ~ 90% medium plasticity clay, very firm to stiff, few
| carbonate nodules, reddish brown below 34 feet, increase in silt from
Y 36.5 to 37 feet, ~ 50% silt, moist.
O\

PBW

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 17.0) Surface Casing, 8" sch. 40 PVC

Annular Materials

| Lithologic description for 0 to 17 foot depth interval logged from OMW20 boring

(17.0 to 40.0) Portland Cement with 5% bentonite gel

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC 1 .
Consulting Engineers and Scientists Log Of Borl ng - OMW27B
Gulfco Marine Maintenance Completion Date: | 05/29/07 Borehole Diameter (in.): [12/8.25
Supen‘und Site Drilling Company: Master Monitoring Services, Inc. | Total Depth (ft): 30
Freeport, TX Field Supervisor: Tim Jennings, PG Northing: 13555282.97
Drilling Method:  |Hollow Stem Auger Easting: 3154239.25
PBW Project No. 1352 Sampling Method:| 5 ft split spoon Ground Elev. (f. MSL): | 2.8
TOC Elev. (ft MSL) 5.45
|2
Well >| 6~ . .
Depth | construction| 2 £ | 3 £ UsCs Lithologic
(ft) Diagram |* 5| §& Description
~ | x
0 Ogan] ko (0.0 to 1.4) Sandy, CLAY, dark brown, moist, ~ 10-20% very
2 i N G000 I 0 fine-grained sand, ~ 80-90% medium plasticity clays.
4 — 5 REg
i 5 I A (1.4 to 10.0) Silty CLAY, reddish-brown, moist, medium plasticity clay,
6 NS I N firm to soft, reddish-brown with gray mottling below 4 feet, becomes
i K [ 0 oA gray with reddish-brown mottling below 5.7 feet, wet below 8.2 feet.
8 & Mk
10 4% R
12 = R Rk (10.0 to 18.8) Sandy silty CLAY, gray, wet, ~ 10-20% very
o X G20 B X0 fine-grained sand, ~ 80-90% medium plasticity clay, a few shell
14 i B S R K g fragments, very soft, shell fragments and sand content increasing by
B S, I S0 15 feet, light gray, ~ 10-20% shell fragments, ~ 30-40% fine to
e medium-grained sand, ~ 50-60% medium plasticity clay, sand content
16 I B S22 I SN decreasing at 17.5 feet, grayish brown, ~ 5% oyster fragments, ~ 109
o e B O very fine-grained sand, ~ 85% medium plasticity clay, firm.
18 — ] Rnls
- ‘/ / d 0.1 (18.8 to 19.0) Silty CLAY, gray, moist, ~ 40-50% silt, ~ 50-60% low
20 — ) plasticity clay, firm.
— (19.0 to 22.4) Sandy, silty, CLAY with poorly graded SAND, brown,
22 — 0.0 e wet, ~ 30-40% very fine-grained sand and silt, ~ 60-70% medium
- plasticity clay, soft.
24 —] (22.4 to 24.0) Silty CLAY, reddish-brown with gray mottling, moist,
- \medium plasticity, a few carbonate nodules, very firm.
26 = . . (24.0 t0 26.9) SAND, brown, wet, poorly graded, fine-grained, soft.
- 45/5 NSO (26.9 to 30.0) CLAY, reddish brown with gray mottling to 27.8, gray
28 T SOCLN N below 27.8, moist, medium plasticity, very firm.
] \ \\\\\\\\ \\\\\
30 —] — Note: Portland Cement with 5% bentonite gel placed in the annular
= \space outside of the surface casing (0.0 to 19.0 foot depth interval).
32 —]
34 —
36 —
38 —
40 I
Well Materials Annular Materials
I BW (0.0t019.0) Surface Casing, 8" sch. 40 PVC (0.0 to 18.5) Portland Cement with 5% bentonite gel
(00 to 245) CaSIng, 2" sch. 40 PVC (185 to 235) Bentonite Chips, 3/8"

Pastor, Behling & Wheeler, LLC | (54 5t 27) Screen, 2" sch. 40 PVC, 0.01 slot  (23.5t0 30.0) Sand, 20/40 silica
2201 Double Creek Dr., Suite 4004 (27.0 to 27.5) End Cap

Round Rock, TX 78664 Lithologic description for O to 19 foot depth interval logged from OMW?21 boring

Tel (512) 671-3434 Fax (512) 671-3446

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: NC2MW28

Gulfco Marine Maintenance Completion Date: | 05/25/07 Borehole Diameter (in.): |8.25
Superfund Site Drilling Company: | Master Monitoring Services, Inc. | Total Depth (ft): 15
Freeport, TX Field Supervisor. | Tim Jennings, PG Northing: 13554651.88
Drilling Method: Hollow Stem Auger Easting: 3154233.16
PBW Project No. 1352 Sampling Method:| 5 ft. split spoon Ground Elev. (ft. MSL): | 1.8
TOC Elev. (ft MSL) 4.76
— E‘ E )
Well > | o~ \ .
Depth Construction| 2 & § 5 Uscs Lithologic
(Ft) Diagram |~ & | §% Description
~lx
0 — R R NCL (0.0 to 0.7) Sandy CLAY, dark gray, wet, ~ 10% fine-grained sand, ~
d o7 ¢4 02 90% medium plasticity clay, soft, abundant roots.
2 —: / 0.0 55
4 — 0.0
E (0.7 to 12.6) Sandy CLAY with silt, reddish-brown with gray mottling,
6 — 0.0 moist to locally wet, ~ 10-20% very fine-grained sand, ~ 80-90%
_ medium plasticity clay, firm and locally. friable, gray mottling increasing
] 4/5 below 4.5 feet, brown organic matter from 8 to 8.8 feet, no odor,
8 — 0.0 becoming wet at 10 feet, a few thin sand lenses from 12 to
- 12.6 feet.
10 — 0.0
- 0.0
12 — 5/5
_ ] (12.6 to 14.1) Sandy silty CLAY, gray, wet, ~ 20-30% fine-grained
14 — sand, ~ 20-30% silt, ~ 50% medium plasticity clay, very soft, few
— 0.0 oyster shells, a few thin (< 0.1") sand interbeds.
- (14.1 to 15.0) Silty CLAY, reddish-brown with gray mottling, moist, ~
16 — 10-20% silt, ~ 80-90% medium plasticity clay, firm. /
18 —
20 —
22 —
24 —
26
28
30

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0 to 5.0) Casing, 2" sch. 40 PVC
(5.0 to 14.5) Screen, 2" sch. 40 PVC, 0.01 slot

(14.5to 15.0) End Cap

Annular Materials

(0.0 to 1.0) Portland Cement with 5% bentonite gel
(1.0 to 4.0) Bentonite chips, 3/8"

(4.0 to 15.0) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C
Consulting Engineers and Scientists

Log of Boring: ND3MW29

Gulfco Marine Maintenance
Superfund Site
Freeport, TX

PBW Project No. 1352

Completion Date: | 05/31/07 Borehole Diameter (in.): | 8.25
Drilling Company: | Master Monitoring Services, Inc. | Total Depth (ft): 17.5
Field Supervisor: Tim Jennings, PG Northing: 13554733.7
Drilling Method:  |Hollow Stem Auger Easting: 3154525.86
Sampling Method:|5 ft. split spoon Ground Elev. (ft. MSL): | 2.9

TOC Elev. (ft MSL) 5.33

Dot | Wel SR e
P 1Construction| 2 £ | 3E |  uscs Lithologic
(ft) Diagram |- S| §& Description
|l
0 - SO0y (0.0 to 1.8) Sandy CLAY with gravel, brown with gray mottling,
-] 4.2 \\\\QF\\\{\ locally moist, ~ 20% fine-grained sand, ~ 80% medium plasticity clay,
2 117 S \\ < 5% gravel and shell fragments, soft.
. S NN
] SO
4 — \\?\\ v (1.8 to 7.1) Silty CLAY, gray to dark gray, wet from 1.8 to 2.6 feet,
_ SO\ L\\ moist below 2.6 feet, soft to firm, decaying marsh type vegetation
- 249 \\\ OO0 from 1.8 to 2.6 feet.
6 5 RN
- 276 AN
] 455 [N
8 N . \\ .
] . (7.1 to 12.5) Sandy silty CLAY, brown, wet, ~ 10-20% fine-grained
— sand, ~ 30-80% silt, ~ 30-60% medium plasticity clay, soft, wood
10 — 162 fragments and black staining from 8.3 to 8.6 feet, moderate creosote
- like odor, local black staining from 10.5 to 12 feet.
12 5 585 3/5 -
- (12.5 to 16.6) Poorly graded SAND and silty SAND, brown, wet, ~
— 10-30% silt, wet locally from 12.5 to 13.5 feet and wet below 15.4
14 — feet, ~ 70 -100% very fine to fine-grained sand, locally abundant
. 884 NAPL visible within sand from 12.5 to 13.5 feet and slight to
16 - moderate NAPL (sheen) visible within sand from 15 to 16.4 feet,
— 5p7 | 2525 moderate organic odor, soil sample (SB-MW29-01) collected from
- N OOGE N \12.5 to 13.5 feet. /
18 - (16.6 to 17.5) Silty CLAY, reddish-brown, wet, ~ 10-20% silt, ~
] \80-90% medium plasticity clay, very soft, no NAPL staining or shee
— observed within clay.
20 —
22 —:
24 —
26 —]
28 —:
30 -

PBW

Pastor, Behling & Wheeler, L1.C
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Weil Materials

(0.0 to 7.0) Casing, 2" sch. 40 PVC
(7.0 to 17.0) Screen, 2" sch. 40 PVC, 0.01 slot

(17.0 to 17.5) End Cap

Annular Materials

(0.0 to 3.0) Portland Cement with 5% bentonite gel

(3.0 to 5.0) Bentonite chips, 3/8"
(5.0 to 17.5) Sand, 20/40 silica

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC LOQ of Boring: NE3MW30B

Consulting Engineers and Scientists

Gulfco Marine Maintenance Cc?mpletion Date: 11/26/07 _ . Borehole Diameter (in.): | 12.5/8.25
Superfund Site Drilling Company: |Universal Drilling Services | Total Depth (ft): 355
Freeport, TX Field Supervisor: | Len Mason, PG Northing: 13554690.78
Drilling Method: Hollow Stem Auger Easting: 3154741.85
PBW Project No. 1352 Sampling Method:| 5 ft core barrel Ground Elev. (ft. MSL): |3.5
TOC Elev. (ft MSL) 6.70
=
Well >| 6~ . .
D(ef%th Construction E E|3E USCS Lithologic
Diagram g é = Description
0 - N (0.0-0.9) Sandy, silty, CLAY, brown with some orange mottling,
= o~ moist, ~ 10-15% very fine sand, ~ 30% silt, soft, medium to low
2 9 A plasticity.
- " (0.9-2.8) CLAY, brown, moist, medium plasticity, trace wood J
4 —N N fragment at 1.8 feet.
:E :E L (2.8-8.0) Sandy CLAY, gray, moist to wet at 4.5 feet, some (~ 10%)
6 =k s OO sandy lenses, soft, medium-high plasticity, gray with some brown
8 = [s 4/5 PO\ mottling below 5 feet.
T [ AN
=" [+ NOUNONNY (8.0-12.5) Sandy CLAY, brown with gray mottling to 10 feet, brown
10 = [ \\6 below 10 feet, moist, ~ 20-30% fine sand, very soft, medium
19 =3 [ OO plasticity, becomes wet below 11.2 feet.
=2 R 5/5 P
14— A P (12.5-17.0) Silty SAND, brown, wet, sand is very fine, ~ 20% sil,
16 - n AR IPNCN loose.
= A 2.5/3 [+,
18 = [ 7 SM-SC". - (17.0-18.0) Clayey, silty, SAND, brown with some gray, wet, ~
=4 [ O\ \\ N 10-15% gray clay, ~ 30% silt, sand is very fine, loose.
- e 212 \GL (18.0-20.0) CLAY with some silty sand zones, brown, moist, soft,
20 — 246 ORI medium-high plasticity, becomes gray and firm at 19 feet.
22 = 2/5 .f. :4 f:fs'!\il}.ff'i (20.0-25.0) Silty SAND, brown, wet, sand is very fine, loose,
24 - -...--.. .| chemical odor, sheen observed, flowing sand.
- 205
= 133 —— (25.0-25.5) Slightly sandy CLAY, gray, moist, ~ 5-10% very fine
26 - 135 | 22° ko \sand, soft, medium-high plasticity, chemical odor. /
- 86.4 \(25.5-26.4) Slightly clayey SAND, brown and gray, wet, ~ 10% fine/
28 ] ) 225 “ci clay layers throughout, sand very fine, slight odor.
30 - 535 Rl RN (26.4-26.8) Sandy CLAY, brownish-gray, moist, high plasticity, soft
— to firm.
- 1/2.5 (26.8-27.5) Silty SAND with some shell material, gray, wet, sand is
32 — very fine, ~ 20% silt, chemical odor.
= 3109 : (27.5-28.5) Sandy CLAY, gray, moist, ~ 20-30% fine sand, soft,
34 = 304 |2.5/2.5::: high plasticity, chemical odor, wet gray sand layer with shell
— material from 28-28.2 feet.
36 — (29.5-34.1) SAND, brown to gray, wet, shell material throughout,
= fine to medium sand, subrounded to subangular, strong chemical
38 e odor, sheen throughout, locally abundant NAPL visible within san
— from 33.9 to 34.1, soil sample (SBMW30-01) collected from
- 33.6-34.1 feet.. ‘
40 — (34.1-35.5) CLAY, gray, moist, high plasticity, firm, fat clay, slight
odor, no NAPL staining or sheen observed within clay.
Well Materials Annular Materials
PB ‘ b (0.0 to 19.5) Surface Casing, 12" sch. 40 PVC (0.0 to 18.5) Portland Cement with 5% bentonite gel
' 0.0 to 25.0) Casing, 2" sch. 40 PVC outside of surface casing
Pastor, Behling & Wheeler, LL.C 225.0 to 35,2)) scregn, 2" sch. 40 PVC, 0.01 slot (0.0 to 23.0) Bentonite chips, 3/8" inside
2201 Double Creek Dr., Suite 4004 |(35.0 to 35.5) End Cap surface casing
Round Rock, TX 78664 (23.0 to 35.5) Sand, 16/30 silica
Tel (512) 671-3434 Fax (512) 671-3446 | Tpig boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C
Consulting Engineers and Scientists

Log of Boring: NEAMW31B

Gulfco Marine Maintenance Completion Date: | 06/13/08 Borehole Diameter (in.): |8.0/13.0
Superfund Site Drilling Company: | Universal Drilling Total Depth (ft): 45
Freeport, TX Field Supervisor: | Tim Jennings, P.G. Northing: 3154903.18
Drilling Method: Hollow Stem Auger Easting: 13554709.81
PBW Project No. 1352 Sampling Method:| 5 ft. split spoon Ground Elev. (ft. MSL). |3.0
TOC Elev. (ft MSL) 6.01
= 2
Well E PN . .
Depth . D¢ | z2E Lithologic
() C%r}:t;:::';on -8 §'f" UScs Description
~
0 | RD \BA§E (0.0-0.8) Caliche road base.
| 0z | K N \\
] \ECD :\FI\\ (0.8-6.2) Sandy CLAY, gray with brown mottling, moist, ~5 to 10%
= 0.3 \\\\\\\\ fine-grained sand, ~ 90 to 95% medium to high plasticity clays.
5 —_ ‘\\\\\\\\\\
| 0.4 oy (6.2-8.5) Silty sandy CLAY, brown with gray mottling, moist to locally wet,
| 5/5 |\ c}'l\ ] ~5 to 10% fine-grained sand, ~15 to 20% silt, ~70 to 80% high plasticity
] 0.2 —%%MA; [=nClay, soft.
=) (8.5-9.4) Clayey SILT, grayish-brown, wet, ~30 to 40% high plasticity clay,
10 — -5 - ~'[\~60 to 70% sil, soft.
B 0.2 = %'l (9.4-11.3) Silty SAND, grayish-brown to brown, wet, ~10 to 30% silt, ~70 to,
= 5/5 ML \80% fine-grained sand, soft.
— 0.2 —++x| (11.3-13.4) Sandy clayey SILT, brown, wet, ~10 to 20% high plasticity clay
— : NN \\\\\ ~20 to 30% fine-grained sand, ~50 to 70% silt, very soft. /
15 — AN QH ] (13.4-16.0) Sandy CLAY, grayish-brown, wet, ~10 to 20% very fine-grained
| 0.2 NN\ sand, ~80 to 90% high plasticity clay, very soft.
| 1/5
— NR (16.0-20.0) NO RECOVERY.
20 ] % * s e
N 0.2 RN
] 255 b0
— X " LI ~’. (20.0-30.0) SAND, poorly graded, brown, wet, very fine-grained to
25 — s 'S;’ + « | medium-grained sand with ~6% shell fragments at 20.0 to 21.5, very
] . % 0 .| fine-grained to fine-grained sand with trace shell fragments at 21.5 to 30.0,
] « % 2. firm, trace gray clay.
_ 25/5 2o v e Tt
30 — st
| 0/5
35 — NR (30.0-40.0) NO RECOVERY in flowing sands.
| 0/5
40 — — =
— N \\ h . \\\ b N\,
AN
- @ NN (40.0-45.0) Sandy CLAY in shoe of core barrell, only recovered 0.2',
. 0.25/5 »\\f‘lf\\ drilled like clay.
45 NN

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0-16.0) Surface Casing, 10" sch. 40 PVC
(0.0-18.0) Casing, 2" sch. 40 PVC

(18.0-28.0) Screen, 2" sch. 40 PVC, 0.01" slot
(28.0-28.3) End Cap

Annular Materials

(0.0-12.0) Cement/Bentonite siurry, inside surf. casing
(0.0-16.0) Cement/Bentonite slurry, outside surf. casing
(12.0-17.0) 3/8" bentonite chips, inside surf. casing
(17.0-29.7) 16/30 silica sand

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: NE4AMW32C

Gulfco Marine Maintenance Completion Date: | 06/13/08 Borehole Diameter (in.): | 8.0/13.0/17.5
Superfund Site Drilling Company: | Universal Drilling Total Depth (ft): 80
Freeport, TX Field Supervisor: | Tim Jennings, P.G. Northing: 3154802.32
Drilling Method: Hollow Stem Auger Easting: 13554653.07
PBW Project No. 1352 Sampling Method:| 5 ft. split spoon Ground Elev. (ft. MSL): |3.2
TOC Elev. (ft MSL) 6.31
| 2
Well > | o~ ; .
. o ¢ >
D?f':)th Construction |z £ | 85| uscs DLé?c?rlio%:;:n
Diagram e — P
0 _;::I:/ N (0.0-0.5) Caliche road base, plugged sampler, no recovery.
A RN J (0.5-5.0) Sandy CLAY.
R R0
S T Y 05
—a ok 0.5/5 |- TR T1 (6.0-10.0) Sandy SILT, brown, wet, ~20 to 30% fine-grained sand, ~70 to
—[afas Ry : 80% low plasticity silt.
i ALK
LA AL EALS
10— KAd
A A CACA R A LA 0 1 . 0 . . L.
G2 2 SO I e Rt By <o+ (10.0-14.4) Silty clayey SAND, brown, wet, ~10 to 20% medium plasticity
N S 5/5 -8M." | clay in thin (<0.5") interbeds, 20 to 30% low plasticity silt, ~50 to 80%
TR BN 04 S fine-grained sand, soft.
15 — ] R Pl
TINRARAS BAskAN 0.1 L, “Sp. - (14.4-19.2) SAND, poorly graded, brown, wet, very fine-grained to
Tiapdand] ReaRan 555 |* 7% " fine-grained sand, soft; black, natural organic material locally.
2 0 0 B S i 2 I -
l“l. II‘ rIIJI‘I - * £ *
a0 LY ANE N s ¢
20 — LD et “ONGL Y (19.2-20.5) CLAY, grayish-brown, wet, medium plasticity clay, locally
| AN B | 06 osocshbedded, soft.
| RS R NN
"I l'I"II‘II ‘I\J\I\I‘ ~ \\ N . . .
B ¢ 5ok I cXekohig 5/5 | \\\\| (20.5-26.2) Sandy CLAY, grayish-brown, wet, ~20 to 30% fine-grained
_| pdand Rars . ?CL sand, ~70 to 80% medium plasticity clay, very soft, barrel filled with
o5 —| Rdand R LN \\ cuttings and slough from inside casing--resulted in poor recovery.
] Rad) OO0
I A A A CACN i
Pilente] Feunne] | 4441 R
I I e St B X X2 255 | «'sp: .t (26.2-29.0) SAND, grades to poorly graded sand, brown, wet, very
— R Reka T v T D] fine-grained to fine-grained sand, very soft.
— [N '\’\'\‘ g .. A
30 — pdand Raasd e s
Aol NENES [y * : ¢ . @ .
R BN | 142 .+ 27 .| (29.0-35.0) Poorly graded SAND and clayey SAND, wet, ~10% high
o I 5 S [ O A ' ., 8P - plasticity clay in sand locally, ~90% fine-grained to medium-grained sand,
| A A A NN WA 3/5 * y y y 9
I e I oot * « ). *| shell fragments throughout.
35 — R Rl e
— RS RS o el
B I 0 QS I 0 o een ] (35.0-40.2) SAND, poorly graded, brown, wet, very fine-grained to
A CA AT EA . A 2/5 sPs hd . .
I o O Il A e fine-grained sand, compact, gray below 39.0.
| R Feasd SR
40 - :\: n:\:\: \:\:\:\:\ “‘ - hd
— pdand rard | g ™\ \QH\\ i (40.2-41.7) CLAY, gray, wet, high plasticity clay, soft.

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446

PBW

Well Materials

(0.0-20.0) Surface Casing, 14" sch. 40 PVC
(0.0-48.8) Surface Casing, 10" sch. 40 PVC
(0.0-64.0) Casing, 2" sch. 40 PVC

(64.0-74.0) Screen, 2" sch. 40 PVC, 0.01" slot
(74.0-74.3) End Cap

Annular Materials

(0.0-10.0) Bentonite chips, inside 10" casing
(0.0-20.0) Cement/Bentonite slurry, outside 14" casing
(0.0-48.8) Cement/Bentonite slurry, outside 10" casing
(10.0-58.3) Cement/Bentonite slurry, inside 10" casing
(58.3-62.0) 3/8" bentonite chips

(62.0-76.0) 16/30 silica sand

(76.0-80.0) Coated bentonite pellets

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring:

NE4MW32C

Gulfco Marine Maintenance Cqmpletlon Date: | 06/13/08 Borehole Diameter (in.): |8.0/13.0/17.5
Superfund Site Drilling Company: | Universal Drilling Total Depth (ft): 80
Freeport, TX Field Supervisor: | Tim Jennings, P.G. Northing: 3154802.32
Drilling Method: | Hollow Stem Auger Easting: 13554653.07
PBW Project No. 1352 Sampling Method: | 5 ft. split spoon Ground Elev. (ft. MSL): |3.2
TOC Elev. (ft MSL) 6.31
=~
Well A P . .
Depth ; o¢s | =€ Lithologic
Construction |z E | 93] uscs 9
o
(ft) Diagram g é e Description
| R ks a5 | .o
] :: ::::j :::js ok . . 'S‘P‘ . | (41.7-45.8) Poorly graded SAND and clayey SAND, gray, wet, ~20% high
[ 252 52022 [ R X2 e .+« " plasticty clay, ~80% fine-grained sand.
45 T e \t\:\ \: : . .' -
: E: :E:E: E:E:E E_j 92 \:\\“ | (45.8-47.1) CLAY, gray, wet, high plasticity clay.
B 5 ot I £ 5 5156 = = (47.1-47.4) SAND, poorly graded, gray, wet, fine-grained to
20 RS [l RO AN \\\\\ \medium-grained sand interbedded in clay. /
- B 0.9 \\\\\\ | \@7.4-47.7) CLAY, gray, wet. /
50 ] R [+ AN \\ N
Ry [ AN \\ h \\\
I 2 3/3 Qxf%Q (47.7-55.0) Sandy CLAY, reddish-brown with gray mottling, ~5 to 10% very
R I "N fine-grained sand, ~90 to 95% medium plasticity clay, a few small shell
n ol I o \\\\s\ fragments near top, very stiff and dense.
— i I S 2/2 [ NN
\’\’1 \l\' \\\ \\ \\ \ \
55 I O B N ~ N
— \:\:\ \:\: 2/2 \\\\\ \\\\\ . . . . .
| it I e O] (65.0-60.0) Silty CLAY, gray with local red mottling, moist, ~5 to 10% silt as
N roa [ \\\'QH\\E\ very thin interbeds and lenses, a few silt lenses and thin (<0.1") interbeds
A va 3/3 RO at 57.0 to 58.5.
— 0.1 SO
] NS N NN
60 SRS~ (60.0-60.5) CLAY. gray, ~20 to 30% shell fragments.
. NN N
] 5/5 | \\\\\l\
_ ° NN
65 — AN
N 02 O\CH\| (60.5-72.7) CLAY, very dark gray, moist, high plasticity, clay with abundant
= 5/5 \\\\\\\\ natural organic material at 62.5 to 68.0, a few shell fragments.
] OO
— 0.5 RN\
70 — OO
— NN
AR
— SN N
- 03 | 55 L SHELL: (72.7-73.0) SHELL | to contai f
L CGH- | .7-73. ayer, appears to contain some water.
— N \\ O (73-73.8) CLAY, similar to the material at 60.5 to 72.7.
75 — ‘\\\\ \\ \\\ ]
— .. \\\ \\\ \\
| \\\c}\q\\\\ (73.8-80) CLAY, bluish-gray, moist, high plasticity clay with few shell
| 0.3 5/5 \\\\\\\\\ fragments, very firm to stiff, thin silt bed at 77.7.
N \\ N .
80 \\\\\f\ N

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664

Tel (512) 671-3434 Fax (512) 671-3446

Well Materials

(0.0-64.0) Casing,

(0.0-20.0) Surface Casing, 14" sch. 40 PVC
(0.0-48.8) Surface Casing, 10" sch. 40 PVC

(64.0-74.0) Screen, 2" sch. 40 PVC, 0.01" slot
(74.0-74.3) End Cap

Annular Materials

(0.0-10.0) Bentonite chips, inside 10" casing
(0.0-20.0) Cement/Bentonite slurry, outside 14" casing
(0.0-48.8) Cement/Bentonite slurry, outside 10" casing
(10.0-58.3) Cement/Bentonite slurry, inside 10" casing
(58.3-62.0) 3/8" bentonite chips

(62.0-76.0) 16/30 silica sand

(76.0-80.0) Coated bentonite pellets

2" sch. 40 PVC

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC

Consulting Engineers and Scientists

Log of Boring: NB4PZ01

Gulfco Marine Maintenance Completion Date: |07/21/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: |Best Drilling Services, Inc. | Total Depth (ft): 22
Freeport, TX Field Supervisor: | Len Mason, P.G. Northing: 13554276.47
Drilling Method: | Direct Push Easting: 3154459.85
Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): [2.3

PBW Project No. 1352

TOC Elev. (ft MSL):

s\ . .
Depth | o & |Recove Lithologic
(ft) a é (ft/ft) Y| uscs Description
0 - .- SCISM :-| (0.0 to 0.7) Clayey silty SAND, brown, very fine-grained, subrounded, quartz,
_ - very low plasticity to uncohesive, dry.
2 —| 05 | 314
4 — 08
6 — o8 3.6/4 (0.7 to 13.1) CLAY, brown and gray, slightly mottled, soft, medium plasticity,
7] CL slightly moist, becoming soft and moist below 5.4; becoming very soft at 6.6;
— becoming very moist to saturated at 8.0; becoming mostly greenish-gray with
8 —, 09 some brown, moist to very moist, saturated in areas at 9.0.
10 — 09 | 3.8/4
12 — 09
14 — 374 [T
16 _: 13 ""‘-.;E“‘”_ (13.1 to 18.9) Slightly sandy clayey SILT, brown, and greenish gray, very soft,
— ' ST uncohesive, saturated.
- gEam
18 — 16 | 44 [
20 — 19 cL (18.9 to 22.0) CLAY, gray to olive gray, firm, medium plasticity, slightly moist to
- 2/2 dry, trace gravel.
22 — 17
24 —]
26 —]
28 —
30

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

PBW

Comments:

A temporary piezometer (screened interval 9 - 19 ft.) was installed adjacent to this location.

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC H .
Consulting Engineers and Scientists I—Og Of Bonng . N CBPZOZ
Gulfco Marine Maintenance Completion Date: |07/21/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: | Best Drilling Services, Inc. |Total Depth (ft): 28
Freeport, TX Field Supervisor: |Len Mason, P.G. Northing: 13554519.81
Drilling Method: | Direct Push Easting: 3154398.52
. Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): 2.9
PBW Project No. 1352 TOC Elev. (ft MSL): —
Depth [ o 2 |Recove Lithologic
(ft) o é (f/ft) Yl uscs Description
0
2 — 06 | 364 \
4 — 09
6 — 09 | 394
— (0.0 to 14.6) Silty CLAY, reddish-brown to brown, soft, low plasticity, slightly
. moist; becoming gray and reddish-brown to brown, slightly mottled at 3.0;
8 — 12 becoming greenish-gray and brown, slightly mottled, very soft at 8.0.
10 — 15 | 36/4 \
12
14 — 4/4
] (14.6 to 15.9) Clayey SILT, brown and grayish-brown, saturated, very soft,
16 — 06 uncohesive.
- ' (15.9 to 17.0) CLAY, gray, medium plasticity, soft to firm, moist.
18 — 1 3.8/4 (17.0 to 19.3) Silty CLAY, brown and gray, very soft, uncohesive, very moist.
20 _: 19 (19.3 to 20.0) CLAY, gray, some greenish-gray, soft to firm, medium plasticity,
_] : slightly moist.
- —f ) - X (20.0 to 22.5) Silty CLAY, brown and gray, very soft, uncohesive, very moist.
24 — 14
m (22.5 to 28.0) CLAY, trace gravel, gray and olive-brown, mottled, reddish-brown
26 _: 11 3.8/4 at 26.7 to 27.6, firm, slightly moist to dry, medium plasticity.
28 — 1.7
30

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Comments:

A temporary piezometer (screened interval 12.5 - 22.5 ft.) was installed adjacent to this location.

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LL.C : .
Consulting Engineers and Scientists I—Og Of Borl ng . N D1 PZO3
Gulfco Marine Maintenance Completion Date: | 07/21/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: | Best Drilling Services, Inc. |Total Depth (ft): 18
Freeport, TX Field Supervisor: | Len Mason, P.G. Northing: 13554945.56
Drilling Method: | Direct Push Easting: 3154263.8
. Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): (2.2
PBW Project No. 1352 TOC Elev. (ft MSL): —
Depth | o % R Lithologic
= £ ecovery uscs A
(ft) a @ (fU/ft) Description |
0 - (0.0 to 1.2) Slightly sandy, silty CLAY, brown; very fine-grained, subrounded,
_ quartz sand; firm, medium plasticity, slightly moist.
2 — 62| 294 \
4 — 105
6 — 88 | 374 \
8 — 252 (1.2 to 15.7) CLAY, brown and gray, slightly mottled, soft to firm, medium
] plasticity, slightly moist, very moist at 4.0, some black staining at 10.2, saturated
] and very soft at 12.0.
10 — 125 3.9/4
12 — 447
14 — 249 | 3.94
16 — 17.9
- 1/2 (15.7 to 18.0) CLAY, gray, firm, medium plasticity, dry to slightly moist.
18 —| 20.3
20
22 —]
24 —
26 —
28 —
30

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Comments:

A temporary piezometer (screened interval 5.5 - 15.5 ft.) was installed adjacent to this location.
The borehole was plugged with bentonite petlets.

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: ND3PZ04

Gulfco Marine Maintenance Completion Date: |07/21/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: | Best Drilling Services, Inc. | Total Depth (ft): 20
Freeport, TX Field Supervisor: | Len Mason, P.G. Northing: 13554698.81
Drilling Method: | Direct Push Easting: 3154524.94
. Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): 2.4
PBW Project No. 13562 TOC Elev. (ft MSL): —
= . .
Depth | o & |Recove Lithologic
(ft) o g (ft/ft) Yl uscs Description
0 — (0.0 to 1.1) Slightly sandy CLAY, gray, some olive-brown; very fine-grained,
_ subrounded sand; soft, low plasticity, slightly moist.
2 — 601 | 34 oL
_ e (1.1 to 4.5) CLAY, gray, some olive-brown, soft to slightly firm, medium
] plasticity, slightly moist.
4 —
— »«E"["Iﬁtz (4.5 to 6.5) Silty CLAY to clayey SILT, brown and gray, mottled, very soft, low
6 — 167 29/4 |~ plasticity, very moist to saturated, slight odor.
o 18t SEXseetit
| RN
8 — 170 Sunddbbyey
10 —| 304 | 354 [T
- "‘;ﬁ—; (6.5 to 17.0) Sandy clayey SILT, brown; very fine-grained, poorly sorted,
12 — 121 - subrounded, quartz sand; uncohesive, saturated, odor.
14 —| 166 | 394 [
16— 13 ERREI
18 — 28.1 3.8/4 (17.0 to 20.0) CLAY, brown, some gray, very soft, medium plasticity, moist,
] CL odor, becoming greenish-gray, firm to medium plasticity, slightly moist to dry,
. trace iron nodules at 19.0.
20 — 81
22 —]
24 —
26 —]
28 —
30 -

PBW

Pastor, Behling & Wheeler, LLC
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Comments:

A temporary piezometer (screened interval 7 - 17 ft.) was installed adjacent to this location.

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: NF1PZ05

Gulfco Marine Maintenance Completion Date: |08/01/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: | Best Drilling Services, Inc. | Total Depth (ft): 18
Freeport, TX Field Supervisor: | Tim Jennings, P.G. Northing: 13555211
Drilling Method: | Direct Push Easting: 3154490.84
Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): 2.2

PBW Project No. 1352

TOC Elev. (ft MSL):

/; . .
Depth | o & |Recove Lithologic
(ft) o g_. (ﬂ/;t,) Y[ uscs Description
0 7 31
2 — 1/4
— CL (0.0 to 6.2) Sandy CLAY, dark grayish-brown, moist, ~ 20% fine-grained sand,
4 ] s ~ 80% medium plasticity clay, firm.
-1 4.9
6 —] cTZ N W
0 58 SCISM (6.2 to 8.0) Silty clayey SAND, brown, wet, ~ 50% medium plasticity fines, ~
8 — 48 T+ | 50% very fine to fine-grained sand, soft.
E CH (8.0 t0 9.7) Silty CLAY, gray to brown, wet, high plasticity, soft.
10 — 414 [T . - it i
-1 3.6 N SMISC 1 (9.7 to 12.0) Silty clayey SAND, brown, wet, ~ 20% to 30% high plasticity fines,
— LT ~70% to 80% very fine to fine-grained sand, soft.
12 — 13 CH (12.0 to 13.4) Silty sandy CLAY, brown, wet, ~ 30% to 40% very fine-grained
_ sand and silt, ~60% to 70% high plasticity clay, very soft.
14 — 4/4
- 12 (13.4 to 16.7) Silty SAND and CLAY, brown, wet, ~ 20% to 30% high plasticity
16 _] ' fines (thin clay interbeds), ~70% to 80% very fine to fine-grained sand, soft.
-1 13 2/2 (16.7 to 18.0) Interbedded CLAY and SAND, ~30% poorly graded sand as thin
18 — (< 0.1 inch) beds and ~ 70% high plasticity clay, top of first confining clay.
20 —
22 —
24 —
26 —
28 —
30 -

PBW

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

Comments:

A temporary piezometer (screened interval 8 - 18 ft.) was installed adjacent to this location.

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC

Consulting Engineers and Scientists

Log of Boring: NF3PZ06

Gulfco Marine Maintenance Completion Date: [07/31/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: | Best Drilling Services, Inc. |Total Depth (ft): 16
Freeport, TX Field Supervisor: | Tim Jennings, P.G. Northing: 13554991.77
Drilling Method: | Direct Push Easting: 3154813.75
] Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): |2.5
PBW Project No. 1352 TOC Elev. (it MSL): _—
/; . .
Depth [alL Recove L|th0|og|C
(ft) o §._ (fUft) Y| uscs Description
0 —
1 26
2 — 4/4 (0.0 to 4.8) Silty CLAY, dark brown to gray, moist, medium plasticity fines,
-1 18 abundant roots, firm.
4 —
1 23
6 — 2/4
- CL
8 —
4 13 (4.8 to 13.1) Silty sandy CLAY, brown, wet, ~ 30% to 40%, fine sand, ~60% to
] ) 70% medium plasticity fines, very soft.
10 ] 4/4
27
12 —
-] 45
- (13.1 to 14.7) Silty CLAY, brown, moist, high plasticity fines, soft, first confining
14 — 47 4/4 CH clay.
7 .:,’5@.'.' (14.7 to 16.0) Well-graded SAND, brown, wet, very fine to medium-grained
16 — es%e s sand with shell fragments.
18 —
20 —
22 —
24 —
26 —]
28 —
30 -
Comments:

PBW

Pastor, Behling & Wheeler, LL.C
2201 Double Creek Dr., Suite 4004
Round Rock, TX 78664
Tel (512) 671-3434 Fax (512) 671-3446

A temporary piezometer (screened interval 3 - 13 ft.) was installed adjacent to this location.

The borehole was plugged with bentonite pellets.

This boring log should not be used separately from the original report.




PASTOR, BEHLING & WHEELER, LLC
Consulting Engineers and Scientists

Log of Boring: SA4PZ07

Gulfco Marine Maintenance Completion Date: |07/20/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: | Best Drilling Services, Inc. | Total Depth (ft): 24
Freeport, TX Field Supervisor: | Len Mason, P.G. Northing: 13553911.84
Drilling Method: | Direct Push Easting: 3154746.34
. Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): |5.4
PBW Project No. 1352 TOC Elev. (it MSL): —
/>\ . .
Depth | o & |Recove Lithologic
(ft) o g (ft/ft) Yl uscs Description
0 - - g | (0.0to 1.5) Clayey SAND, brown with strong brown, plant material, loose, dry,
_ o T trace gravel.
2 —1 05 3/4 __CL (1.5 to 2.0) Silty CLAY, brown, reddish-brown, some black, slightly mottled, soft
] L\ medium plasticity, organic material at base. /
— - 'SMISC: -| (2.0 to 4.1) Clayey silty SAND; brown, grayish-brown, and reddish-brown, trace
4 — o6 - ."-| mottling, very fine-grained, subrounded, poorly sorted sand, unconsolidated,
o some root material, slightly moist, partially decayed plant material at 4.0.
6 — 06 3.5/4 cL (4.1 to 8.0) CLAY, gray, soft to firm, medium plasticity; becomes mottled gray,
— ' ’ greenish gray, and reddish brown at 5.4; becomes very moist at 5.4; saturated,
] silty sand lens (< 0.1 feet) at 5.4.
8 — 06 s o1 (8.0 to 9.6) Clayey, silty SAND, grayish-brown, some reddish-brown, very
_] SC’SM fine-grained, subrounded, poorly sorted sand, unconsolidated, saturated, sharp
10 _: 08 3.9/4 basal contact.
12 — 07
14 — 06 | 3.94
16 _: 0.6 (9.6 to 24.0) Silty CLAY, reddish-brown with some light greenish gray, slightly
— ' mottled, soft, medium plasticity, moist; becoming more greenish-gray with some
7] CL reddish brown and trace black at 10.5; becoming reddish-brown at 14.9;
18 -3 05 4/4 becoming greeljish-gray with local areas of reddish-brown, very soft, very moist
— ‘ at 16.0; becoming dry and firm at 22.6.
20 — 07
22 —| 07 | 394
24 — 1.1
26 —
28 —
30
Comments:
PBW A temporary piezometer (screened interval 12 - 22 ft.) was installed adjacent to this location.
Pastor, Behling & Wheeler, LLC The borehole was plugged with bentonite pellets.

2201 Double Creek Dr., Suite 4004

Round Rock, TX 78664 This boring log should not be used separately from the original report.

Tel (512) 671-3434 Fax (512) 671-3446




PASTOR, BEHLING & WHEELER, LLC : .
Consulting Engineers and Scientists LOQ Of Borl ng . S D3 PZO8

Gulfco Marine Maintenance Completion Date: | 07/20/06 Borehole Diameter (in.): |2
Superfund Site Drilling Company: | Best Drilling Services, Inc. | Total Depth (ft): 28
Freeport, TX Field Supervisor: | Len Mason, P.G. Northing: 13564214.87
Drilling Method: | Direct Push Easting: 3154926.63
. Sampling Method: | 4 ft split spoon Ground Elev. (ft. MSL): [5.6
PBW Project No. 1352 TOC Elev. (ft MSL): -
= . .
Depth | o & |Recove Lithologic
(ft) o é (ft/ft) Yl uscs Description
0 - Fill__[ (0.0 to 0.5) GRAVEL with sand.
] cL (0.5 to 2.4) CLAY, brown, greenish-gray and black, slightly mottled, soft,
2 —1 11 3.5/4 medium plasticity, slightly moist.
] (2.4 to 4.6) Silty SAND, light brown, sand is fine-grained, subrounded, poorly
] -2 8M: /.1 sorted, mostly quartz, unconsolidated, slightly moist, becoming silty clay near
4 — 12 2L base.
6 — 19| 44 . .
— (4.6 to 8.7) CLAY, dark gray to dark greenish-gray, some reddish-brown,
] slightly mottied, soft, medium plasticity, slightly moist, trace root material.
8 — 2 cL
_] (8.7 to 9.8) Sandy silty CLAY, grayish-brown, soft, low plasticity, moist, some
10 — 186 4/4 sand stringers, very thin, sand is very finegrained and subrounded.
- ) (9.8 to 11.5) CLAY, gray and strong brown, mottled, soft, medium plasticity,
— moist.
12 — 17 i (11.5to 13.7) Clayey, sandy SILT, brown and brownish-gray, soft,
] t — - —| unconsolidated, very moist to saturated, becoming saturated at 12.1.
14 — 16 | 35M4 [
16— 15 B
= b
18 — 15 | 38/4 [—
. - 77| (13.7 to 25.5) Slightly clayey, sandy SILT, brown, sand is very fine-grained,
— - MEFSEC --| mostly quartz, unconsolidated, saturated, sand stringers throughout, slightly less
20 — 12
_ : F-.-—:-+4 saturated at 21.9.
22 —| 14 | 374 [T
24 —| 16 BRR
26 —| 16 | 4/4 . . . :
. oL (25.5 t0 28.0) CLAY, greenish-gray and brown, mottled, firm, medium to high
— plasticity, slightly moist.
28 — 11
30
Comments:
PBW A temporary piezometer (screened interval 12 - 22 ft.) was installed adjacent to this location.
Pastor, Behling & Wheeler, LLC The borehole was plugged with bentonite pellets.
2201 Double Creek Dr., Suite 4004 o .
Round Rock, TX 78664 This boring log should not be used separately from the original report.
Tel (512) 671-3434 Fax (512) 671-3446




APPENDIX E

CPT PROFILES



CPT Data

GRO
Job Number 04.1908-0042 CPT Number NG3-CPT1 Location  Gulfco Site-Freeport-TX

Operator ALBERT FONSECA Date and T 03-Jun-2008 08:55:23 Cone Number A15F2.5CKEHW1636

Client Elevation Water Table 0.00 ft

14
(@]
= CPT DATA S
= aLw
o =TI
lé" g TIP FRICTION PRESSURE U2 RATIO 8 l['H ﬁ
9 TSF 1600 TSF 2110 TSF 4
D”""I?)l [ 7] i
| | £ ’ . |
( | il | I |
e NERENN ; | 1 I — I
T T T T T T T it
f | | ) |
I I
%ﬁ!’xli'; | . oy
\ > | 1; |
=R I = B i
KU 5 | / |
[& 4 1 | 3 ; I
=T = \ |
Tl s L ol
30 s o = e 4
I<T | { | ’ ; ‘hhi_»‘; T ] 1 ] 11
|;| ) cppr—— l 1
(U] = ! [l
'; 1 | T ‘ [
40 ! | = |
e — e i
| | ! =< | 1
ol | P JE—> I T
I === |
b | = 3 ]
e B |
Fl0 1] A - |
;‘1 — | L\ ! I i
,‘, | | | _:/ i
j‘ } Lol ks | P
o T Sy SR GUTNTRY N A SR L = 4 i
L. ] o &
1 | s i
"; i [ \ | ‘ | | I
? e = i
i | | | o ’ :: | | I I
(" 2 _Rf‘
,"l ‘ :,'5/_‘ k | \}~
Y \ > -
80| | 1 = | | L. R .
1 > [
I I
90 . i 1 . ) I | A T I Y N ST S N | el ! L
1 - sensitive fine grained m4 - silty clay to clay B 7 - silty sand to sandy silt M 10 - gravelly sand to sand
"2 - organic material 1§ - clayey silt to silty clay 8 - sand to silty sand 11 - very stiff fine grained (*)
m3- clay M 6 - sandy silt to clayey silt 9 - sand W12 - sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cemented




CPT Data

GRO
Job Number 04.1908-0042 CPT Number___ NC2-CPT3 Location  Gulfco Site-Freeport-TX
Operator ALBERT FONSECA Date and T 02-Jun-2008 14:04:29 Cone Number A15F2.5CKEHW1636
Client Elevation Water Table 0.00 ft
&
T CPT DATA s
= o Sw
i o oms
AE TIP FRICTION PRESSURE U2 RATIO D Eﬁ' ﬁ
0 TSF 1600 TSF 2110 TSF 20(0 % 10 |
0 E B .

S0} . . .

i i i : 1 1 L TR R R RN EENEN

1 - sensitive fine grained
W 2- organic material

m3- clay

W4 - silty clay to clay B 7 - silty sand to sandy silt 10 - gravelly sand to sand
5 - clayey silt to silty clay 8 - sand to silty sand ¥ 11 - very stiff fine grained (*)
M 6 - sandy silt to clayey silt 9- sand B 12 - sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cemented




CPT Data

GRO
Job Number 04.1908-0042 CPT Number OCPT4 Location  Gulfco Site-Freeport-TX

Operator ALBERT FONSECA Date and T 03-Jun-2008 16:42:24 Cone Number A15F2.5CKEHW1636

Client Elevation Water Table 0.00 ft

14

(o]

e CPT DATA S
3 = I
ne TP FRICTION PRESSURE U2 RATIO S

0_ T TTF 1600 TSF -10 ’ TTF — 20 0_«’:l | ]“T’ 11° ______

0 ¥ T ] — F

o | 1 B

1 | 1 ' i | ‘ i ' i | p bWl g fd

sof , . . . ;
1 - sensitive fine grained m4- silty clay to clay
1 2- organic material 5 - clayey silt to silty clay
m3- clay M € - sandy silt to clayey silt

M 7 - silty sand to sandy silt 110 - gravelly sand to sand
8 - sand to silty sand ® 11 - very stiff fine grained (*)
9- sand W12 - sand to clayey sand (*)

Robertson et al. 1986 * Overconsolidated or Cemented




CPT Data

Job Number_04.1209-0001 CPT Number __ OCPT5 Location Gulfco-Freeport-TX
Operator Albert Fonseca Date and Tim 07-Jan-2009 10:20:32 Cone Number F7.5CKEHW2/B0390
Client Pastor, Behling & Wheeler, LLC
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Source:
Base map taken from http://www.tnris.state.tx.us Freeport, Texas 7.5 min.
U.S.G.S. quadrangle, 1974.
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